PATENT SPECIFICATION (") 1285 025 



W5 NO DRAWINGS 

CSl (21) Appiicadon No. 39201/68 (22) Filed 16 Aug. 1968 

© (21) AppHcadon No. 42060/68 (22) Filed 4 Sept 1968 

10 (21) AppUcatioa No, 4694/69 (22) Filed 28 Jan. 1969 

(30 (23) Complete Specification filed 12 Aug. 1969 

01 (45) Complete Sp^dficataon published 9 Aug. 1972 

(5 1) International Classification C07D 41/02; A61K 27 /OO 

(52) Index ^ acceptance 

C2C 181—198—280 215 215 220 227 22Y 246 250 251 
III l^J. l^^ 321 326 32Y 332 339 342 

34Y 360 361 364 366 367 368 36Y 3A10E3A4 
3A10E5A 3A10E5E 3A10E5F1C 3A10E5F1E 
3A10E5F2A 3A10E5F3A 3A10E5F3D 3A12A4A 
3A12B1 3A12B3 3A12C5 3A12C6 3A13B3 
3913C10F 3A13C10H 3A13C1C 
l^^^l^ 3A13C4C 3A2 3A7V2A4 3A7V2E1 
3A7y2Jl 3A7V2K3B 3A7V2L 3A8A4 3A8B2 
In^'^H^l^^ 3^^^ ^53 455 45Y 503 

^J? 62X 650 656 658 65X 

r T? 790 79 Y KM LF LG 

LU MB MM, 




ERRATA 

SPECIFIC ATION N o. U85,025 
^^^Miy ^^^'f^ quanternary read quater- 

Page 19, Une 33, far loyer read lower 
Page 19, line 36, far al^nyi mirfXnyl 
THE PATENT OFFICE 
ISth June, 1975 



40 



20 



25 



30 



addictive analgesic of this rype'on the market 
is ethyl 1 - methyl - 4 - phenyl - hcxahydro- 
a2epine-4-carboxyIate which is known as etho- 
heptazine. We have now found that a new 
series of hexahydroarepines, which are sub- 
stituted at either position 3 or 4 by both a 
lower alkyl group and a phenyl radical sub- 
stituted at the meta position by a hydroxy, 
lower alkoxy, benzyloxy or lower alkanoyloxy 
generally exhibit pharmacetical activity, more 
specifically analgesic activity or analgesic 
antagonism. Some of the compounds, in 
partioilar that of Example 34, show a novel 
but hi^y interesting combination of analgesic 
and analgesic antagonistic activities, Further- 
morp, some of the <novel compounds of the 



lowCT alkenyl, lower alkyuyl, cyclopropyl- 
methyl, lower alkanoyl, lower alkoxycarbonyl, 45 
formy], phenacyl or phcncthyl group both of 
which may substituted in the benzene ring or 
a ,5-benzoylethyl radical which may be sub- 
stituted in the benzene ring, n is the integer 

3 or 4, m is 0 or The integer 1 with die pro- 50 
viso tfiat n+m is always equal to 4, R is a 
hydrogen atom or low^ aJkyl radical when 

m IS 0 or a hydrogfen atonJ only when m is" 
the integer 1. The term "lower'* whenever 
i^d throughout the specification, means tiiat 55 
die radical contains up to 6 preferably up to 

4 carbon atoms. 

When R is a hydrogen atom, there is only 
one asymmetric carbon atwn in the molecule, 

. , SLIP ArrACHH) 
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(71) We, John Wybth & Brother 
LlMTTHD, of Huntercombe Lane South, Tap- 
low, Maidenhead, Berkshire, a British Com- 
pany, do hereby declare the invention for 
which we pray that a patent may be granted 
to us and the method by which it is to be 
performed, to be particularly described in 
and by the following statement:-^ 

This invention rcktes to novel hexahydro- 
IH-azepine derivatives, to processes for their 
prqyaration and to phannaceutical composi- 
tions containing them. 

Compounds containing an azepine ring 
have been known for some time to have 
pharmaceutical activity, particularly analgesic 
^activity. For example one well-known non- 
addictive analgesic of this type on the market 
is ethyl 1 - methyl - 4 - phenyl - hexahydit>- 
azepinc-4-carboxylate which is known as etho- 
heptazine. We have now found that a new 
series of hexahydroazepines, which are sub- 
stituted at either position 3 or 4 by both a 
lower alfcyl group and a phenyl radical sub- 
stituted at fie meta position by a hydroxy, 
lower alkoxy, benzybxy or lower alkanoyloxy 
generally exhibit pharmacerical activity, more 
specifically analgesic activity or analgesic 
antagonism. Some of the compounds, in 
particular diat of Example 34, show a novel 
but highly interesting combination of analgesic 
and analgesic antagonistic activities. Further- 
more, some of the novel compounds of the 



invention can be used as Intermediates in the 
preparation of similar compounds. 

The novel compound provided by the inven- 
tion arc bexahydroazq>ine derivatives of the 
general fonnula 



^^8 IfHaJm^ "^R* 
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and add addition and quaternary ammonium 
salts thereof, in which is a hydrogen atom, 
a lower alkyl radical, a benzyl radical or a 
lower alkanoyl radical, R> is a lower alkyl 
radical, R' is a hydrogen atom, a lower alkyl, 
lower alkcnyl, lower alfcynyl, cyclopropyl- 
methyl, lower alkanoyl, lower alkoxycarbonyl, 
formyl, phenacyl or phenethyl group both of 
which may substituted in die benzene ring or 
a ^-benzoylethyl radical which may be sul>- 
stitutcd in the benzene ring, n is the integer 

3 or 4, m is 0 or the integer 1 wirii the pro- 
viso that n-Hm is always equal to 4, R is a 
hydrogen atom or lower alkyl radical when 
m is 0 or a hydrc^ atom only when m is 
the integer 1. The term 'lower'* whenever 
used throughout the specification, means that 
the radical contains up to 6 preferably up to 

4 carbcm atoms. 

When R is a hydrogen atom, there is only 
one asymmetric caibcHi amm in the mt^ccule^ 
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and so the invendon provides both optically 
active isomers as wdl as tlie racemat^ but 
when R is a lower alkyl radical there axe two 
asymmetric carbon atoms and the invention 

5 provides all the optical isomers as wdl as the 
xacemates. If an optically active isomer is 
desired, then a resolution can be carried out 
using methods known per se. 
ySThen n is 3 and m is 1, the compounds 

10 are 1,4,4-trisubstituted hexahydroaz^ines of 
general formula n, and when n is 4 and m 
is 0 the cotnpoimds are 1,3,3-trisubstituted 
hexahydroazepines possibly also substituted 
in the 2-position of general formula III, 

15 wherein R, R', R^ and R* have the meanings 
defined above. 




We have named the compounds of the above 
general formulae using die hexahydro-lH- 

20 azepine ring as the basic unit and numbering 
from the nitrogen atom of this ring. Examples 
of such compounds are: 
3 - (m - methoxyphenyl) - 1 - methyl - 3 - 
piopylhexahydro-lH-azepine, 

25 3 - (m - methoxyphenyl) - l3 - dimediyl - 
h^ahydro-lH-azepine, 
3 - (tti - hydroxyphenyl) - 1 - methyl - 3 - 

propylhexahydro-'lH-azepine and 
3 - (ot - hydroxyphenyl) - 1,3 - dimethyl - 

30 hexahydro-lH-azepine, though it is reused 
that the last two compounds oould alteniattvely 
be named using m-hydroxyphenol as the basic 
unit. For example^ the last compound could 
be named accordhig to Chemi<»i Abstracts 

35 nomenclature as fR-{hexahydro*l,3-dimet2hyl- 
lH-azcpin-3-yl)phenoL 

Preferred compounds of the above general 
formulae (II) and (III) are hexahydro-lH- 
azepines in which R is hydrogen or methyl, 
' 40 R* is hydrogen, methyl or acetyl, R' is methyl, 
ethyl, 7i"propyl, iso-propyl or «-butyl and R' 
is hydrogen, methyl, ethyl, n-propyl, allyl, 
3 - methyl - but - 2 - enyl (i.e. conunonly 
known as dimethylallyl), propynyl, cydo- 

45 propylmethyl, phenacyC phenediyl, p-amino- 
phenediyl, j8-baizoyIethyl, ,P-{pH±loit>ben2oyl- 
ethyl), ethoxycarbonyl or formyl. 

■Compound of the above general formula 
(I) in which R^ is other than lower alkanoyl, 

50 and R' is other than hydrogen or a lower 
alkonyl, formyl or lower olkoa^tarbonyl, radi- 
cal can be prepared by ^'alkylating", as herein- 
after defined a compound of the general 
fonmila 



The term "alkylating" as used herein means 
introducing onto the nitrogen atom of the hexa- 
hydioazepine ring a radical R* selected from 
l.Arer alkyl, lower aikenyl, lower alkynyl, cyclo- 
propylmethyl, phenacyl or jAenethyl (both of w 
which may be substituted in the benzene ring) 
or jS-benzoylethyl (whidi may be substituted 
in the benzene ring) radicals. Many methods 
of alkylating compounds are known and the 
most suitable method to give a desired product o5 
can be used, the following methods generally 
being preferred. . 

A compound of general formula (IV) m 
which R* is other than lower alfcanoyl can be 
reacted with a halide of the general formula 70 

R' — Hal 

(where R* has the meanings defined above for 
formula (I) but is other than hydrogen, lower 
alkoxycarbonyl, lower alkanoyl or f onnyl, and 
Hal is a halogen atom) in the presence of an 75 
add acceptor such as an alkali metal carbonate 
(e.g. potassimn carbonate) preferably in solu- 
tion in an organic solvent at e.g. 25^ — 100*^C, 
preferably 80— lOO^C. , 

A 1-methyl group can be introduced into 80 
a compound of genml fonnula (TV) in which 
R, R», R^ n and m have the meanings defined 
above for formula (I) by reductive methyla- 
tion, for example, using formaldehyde and 
liytbogen in the presence of a hydrogenarion 85 
catalyst. 

Furtheimore, the compounds of general 
fonnula (I) in which n is 4, m is 0, R* is a 
lower allQrl or benzyl radical, R* is a lower 
alkyl radical, R* is lower alkyl, lower aikenyl, 90 
lower alkynyl, cydopropyhnethyl or phenethyl 
and R is a hydrogen atom can be prepared by 
"alkylating" (as hereinbefore defined with the 
proviso that the R* group introduced is other 
than phenacyl or ^-t«izoylethyl both of which 95 
may be substituted in the benzene ring) a hexa- 
hydro - 2H - azepin - 2 - one of the general 
formulae 

l»» ivil ^ 

wherein R' and R° have the meanings defined 100 
immediatdy abov^ and reducing die 0x0 group 
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to a methylene group by means of a hydride 
transfer agent such as lithium aluminium 
hydride. For example, the hexahydK>-2H- 
a2epin-2-one may be converted to an alkali 
5 metal salt (e.g. by reaction with sodium, sod- 
amide or sodium hydride), the alkali metal 
salt reacted with a halide of the general 
formula 

R' — Hal 

10 wherein R= is a lower alkyl, lower alkenyl, lower 
allcynyl, cydopropylmethyl or phenethyl, and 
the 1 - alkylated hexahydro - 2H - azqpin- 
2-one subsequendy reduced. 
When it is desired to prepm the compounds 
15 of general formula (I) in which n is 4, m is 0, 
is a lower allg^l or benzyl radical, R« is a 
lower alkyi radical and R and R" arc hydrogen 
atoms, then a compound of f(»mula (V) or 
(VI) may be reduced without prior alkylation 
2Q (as hereinbefore defined). 

Compoimds of the general formula (I) in 
which R^ is other than hydrogen and R* is a 
lower alkanoyl radical, can be prepared by 
acylating a corresponding compound of the 
25 general formula (IV) in which is odier 
than hydr(^en. 

Compounds of the general formula (I) in 
which R^ is a formyl radical, can be prepared 
by formylating a corresponding compound of 
30 the general formula (TV). Of the many methods 
which are known for formylation, it is pre- 
ferred to heat under reflux a compound of 
formula (IV) with fcnmic add. 

Compounds of the general formula (I) in 
35 whidi R» is lower alkanoyl can be prepared 
by acylating a corresponding compound in 
which is hydrogen. 

The compounds of general formula (I) in 
which R, R», R^, n and m have the meanings 
40 already defined and R^ is a hydrogen atom 
can be obtained from the corresponding com- 
pounds of general formula (I) in which R* is 
lower alkyl or benzyl by splitting off the ether 
group in known manner, e,g. by treating the 
45 lower alkyl or benzyl ethers with hydrogen 
bromide or boron tribromide or by subjecting 
the benzyl ethers to hydrogenolysis. If desired, 
the produoc obtained can ^en be acylated (e.g. 
with acetic anhydride) to give the cones- 
50 ponding compound in which R^ is a lower 
- alkanoyl radical. 

A jureferred method for the preparation of 
compounds of general formula (IIT) in which 
R is hydrogen, R* is a lower alkyl radical and 
55 R' is hydrogen, lower alkyl, lower alkenyl, 
lower alkynyl, cyd<^uopylmethyl or phenethyl 
group which may be substituted in the benzene 
ring, is illustrated below. In this method, R' 
and Hal have the meanings defined above, R^ 
60 is lower alkyl and Adk is a lower alk^ radical 
which preferably is ethyl 



inn 



A substituted aliphatic nitrile of formula (VII) 
can be reacted with soditun in liquid ammonia 
followed by an aliyl halc*uiyrate (preferably 65 
ethyl 4-iodobutyrate) to give a nitrile-ester 
of formula (Vin); this nitrile ester can be 
reduced, (e.g. by catalycic hydrogenation at a 
temperature of up to 80°C, preferably widi 
hydrt^gen in the presence of palladium on 70 
charcoal at room temperature in a solvent 
such as methyl alcohol containing sulphuric 
acid, and under a pressure of about 50 Ibs/sq, 
inch, or by cataljrdc hydrogenation at a temp- 
erature above lOO^Cy preferably widi hydrogen 75 
in the presence of Raney nidcel at temperatures 
of 100—150^0 in a solvent such as cydo- 
hexane and under pressures of 800 to 1200 
Ibs/sq. inch). The low temperature reduction 
tends to give the open chain product of formula 80 
(IX), while the higher temperatune reduction 
tends to give the product of formula (V); 
accordingly, die product of formula (IX) can 
be heated (e.g. in a solvent, such as refluxing 
toluene or decahydronapbthalene or with 85 
sodium ethoxide in absolute alcohol) to give 
the hexahydro - 2H - azepin - 2 - one of 
formula (V) which can be reduced (e.g. with 
a hydride transfer agent sudi as with sodium 
dihydro - bis - (2 - methoxyethoxy)aluminate 90 
or with lithium aluminium hydride) to give 
a compound of fcmnula (III) wherein R and 
R^ are hydrogen, or can be "alkylated" (as 
hereinbefore defined with the proviso that the 
group R* introduced is other than phenacyl or 95 
i^-benzoylethyl both of which may be sub- 
stituted in the benzene ring) directly with 
subsequent reduction to give a hexahydro- 
azepine of general formula (III) wherein R. 
is hydrogen and R« is lower alkjrl, lower 100 
alkenylj lower alkynyl, cydopropylmethyl or 
phenethyl group which may be substituted in 
the benzene ring. 

Once a compound of formula (HI) in which 
R^ is lower sJkyi has been prepared the corres- 105 
ponding compound in which R^ is hydrogen 
can be obtained therefrom by splitting the 
ether group following the information given 
above. 

A less preferred method for the preparation 110 
of compounds of general formula (DI) in wfaidi 
R and R* are hydrogen is next illustrated. In 
diis method R^ can be a lower ali^l or toizyl 
radical. 
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A substituted aliphatic nicrile of formula (VII) 
can be reacted in a similar manner to that of 
the previous method, but using, for example, 
4-iodobutyromtrile to give a dinitrile of 
fonnula (X), which on hydrolysis (e.g. with an 
aqueous alkali metal hydroxide) givestheamido- 
add of formula (XI); the amido-add can be 
reduced (e.g. widi a hydride transfer agent 
such as with lithium aluminium hydrid^ to 
the amino hydroxy compound of formula (XII) 
which may be halogenaced (e.g. by heating 
with an halogcnaring agent such as with thionyl 
chloride) and then cydised by heating in a 
solvent with or without the presence of a base 
(e,g. an alkali metal carbonate) to give the 
desired compound of fonnula (UI). As a modi- 
fication of dus route, a con^und of fonnula 
(VIU) may be reduced (eg, witii a hydride 
transfer agent such as with lidiium aluminium 
hydride) to a compound of formula (XII). 

The following tluec methods can also be 
used for the preparation of compounds of the 
general formula III in which R is a hydrogen 
atom, R* is a lower alkyl radical and R® is 
hydrogen, lower alkyl, lower alkenyl, lower 
alkynyl, cyclopropyhnethyl or phenethyl (which 
may be substituted in the benzene ring). In 
the first and third method R* is a lower alkyl 
radical, whereas in the second method R^ 
can also be a benzyl radical. In all three 
methods, Alk is a lower alkyl radical and Hal 
is a halogen atom. 



with a hydride transfer agent such as lithium 
aluminium hydride, to give a compound of 
fonnula (III) whcidn R and R' are hydrogen, 
or "alkylated" (as hereiiibcfore defined witii 
the proviso that the group R^ introduced is 
other than phenacyl or ^-benzoyletfiyl both 
of which may be substimted in the bcmzene 
ring), with subsequent reduction with a 
hydride transfer agent such as lidiium alumi- 
nium hydride, to give a compound of formula 
(III) wheiein R is hydrogen and R* is lower 
alkyl, -lower alkenyl, lower alkynyl, cydo- 
propylmethyl or phenethyl. 



[A) 



fl2-CI-t02All R2-C-C02Mk 1»*1 
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One can sta rt with a substituted aliphatic ester 
of fonnula (Xm) and react it with, iot ox- 
ample, sodium in liquid ammonia followed by 
4-iod<Autyronitrile to give the nitrile ester of 
formula (SJV); the nitrile ester may be 
^dised as described in the preferred m^od 
above, to give the hexahydro - 2H - aze^ - 
2-one of framula (VI) which may be reduced 



IXIIIl 



8 

HJ-T-COj Att 



m 



(vn U (XVII ^5-^ 

0 

A substituted aliphatic ester of formula 
(XIII) is reacted with for example, N-(4- 
iodobutyl) phtiialimide of formula (X^O ^ 
give a compound of general formula (XIV) 
which can be cyclised, after removal of the 
phthaloyl protecting group, to give a com- 
pound of formula (VI). Reduction of (VI) 
gives compounds of formula (III) wherem R 
and R^ are hydrogen, or ''alkylation" (as 
hereinbefore defined with the proviso that the 
group R^ introduced is other than phenacyl 
or ^-bcnzoylediyl botii of which may be sub- 
stituted in the benzene ring), of fVI) followed 
by reduction gives compounds of formula III 
wherein R is hydrogen and R' is lower alkyl, 
lower alkenyl, lower allgmyl, cydopropyl- 
mediyi, or phenediyl (which may be substituted 
in the bourne ring). 



(01) 
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A substituted aliphatic nitrile of formula (VII) 
is converted to an alkali metal derivative 
thereof (for example, by reaction with «» fj}^ 
metal amide) and then reacted with a dfliaio- 
butane (for example, 1 - bromo - 4 - J™wo- 
butane) to give die halo-nitrile of framula 
(XVII). Reduction of this to the halo-amme 
is effected by catalytic hydrogenation, which 
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in turn is cyclised to oHnpounds of general 
foimula (III) by headng in a suitable solvent 
with or widiour the presence of a base. 

If the hexahydroazepine obtained by any 
of the above methods is not that desired, then 
it can optionally be treated in any of the ways 
hereinbefore or hereinafter described to give 
the one desired. 

A preferred method of preparation of a 
compound of general formula (tU) in which 
R is a lower afeyl radical, is a lower alkyl 
or benzyl radical and R' is a hydrogen atom 
is given below 



IV») 



txvai 



IXVtHI 



(XIX) 



(0(2)4-1 - 



As can be seen, a compound of general 
formula (VII), which may be prepared by 
methods known in the art, is converted to an 
alkali metal derivative thereof (e,g. by reaction 
with an alkali metal amide) and then reacted 
with a dihalo-butane (e,g. 1 - bromo - 4 - 
chlorobutane) to give a compound of general 
fonnula (XVII). Cydisaticm of this com- 
pound to me misaturatsd compound of general 
fonnula (XVIII) can be effected through zeac- 
tion with a Grignard reagent. Subsequent 
reduction preferably with a hydride transfer 
agent such as alimiinium lithium hydride or 
sodium boTohydride, yields a compound of 
general formula (III) in which R^ is hydrogen 
ic. a compound of formula (XIX). If the 
hexahydroazepine produced by this method is 
not that desued, then it can opdfHially be 
treated in any of the ways hereinbefore or 
hereinafter described to give the one desired. 

The compounds of general formida (II), 
wherein R} is a lower alkyl radical and R' 
is other than hydrogen, can be prepared by 
reducing a hexahydro-lH-azepine of the 
general fonnula 



OS' 



(XXJ 



(where R* and R^ have the meflni'ngs defined 
above and R* is a hydrogen atom or an alkyl 
radical containing 1 to 5 carbon atoms). The 
reduction may for example be earned out by 



heating with hydrazine in an alkaline solution, 
(for example, in the presence of an alkali 
metal hydroxide) in an organic sdvent, such 
as diethylene glycol. Other methods of reduc- 
tion which are known per se for reducing a 
keto group to a methylene group can be used, 
and examples are (a) reaction of the compound 
of general formula (II) with ethanedithiol 
followed by hydrogenolysis of the mercaptal 
group in the presence of Raney nickel or (b) 
reaction of the compound of general formula 
(II) with p-toluene-sulphonyl hydrazine follow- 
ed by reduction, for example^ with sodium 
borohydride or lithiiun aluminium hydride. 

A compound of general fonnula (ID in 
which R^ is a lower alkyl radical and is 
a methyl radical may be demethylated at the 
nitrogen atom to give the corresponding com- 
pound in which R« is hydrogen. For example, 
demethylation may be carried out using cyano- 
goi bromide or ethyl chloroformate. If desired, 
this product may be converted to another com- 
pound of the same general fonnula by any of 
the methods hereinbefore described. 

The starting materials of general formula 
(XX) in which R* is an alkyl radical contain- 
ing 1 to 5 carbon atoms can be prepared 
following the information given in U,S.A. 
patent specifications Nos. 2,775,583 and 
2,740,779, a summary of which is given below 



rtHjKCHjfj 

Ml 




rc-c-CH^'CHj.iiiaijU 



itt) 

The starting materials of general fonnula (XX) 
in which R* is .a hydrogen atom, can be pre- 
pared by reducing the corresponding com- 
pounds of formula (XX) in which the radical 
COR* is replaced by CN (which may be pre^ 
pared following the information given in the 
above-mentioned U.S.A. patent spedfications), 
for example by partial reduction with lithium 
alu mi niu m hydride, di-isobutyl aluminium 
hydride or a lithium trialkoxyaluminium 
^0^77 ^^66)]^ ^'^P^ Quarterly Reviews 
It is to be understood that the compounds of 
the invention produced by the foregoing 
reactions are cacemic mixtures. If the pure 
optically active isomers ate required, then 
these can be obtained by resolution of a lace- 
mic mixture usmg standard mediods known in 
the art 
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The inventioii provides a goieral process 
for the piepaFation of the compounds of 
fonnula (D wherein K\ R»> R*, n and m have 
the meanings defined in connection with 
5 formula (I), and R is a hydrogen atom, in 
which a precursor of the general formula 



30 



(wherein and R* have the meanings defined 
above, X is — CHa.NH, when Y is 

10 — (CHOiJIal, — (CH2)^.0H or — (OIs)?. 
COOAlk, or X is — CN when Y is 
— (CH-)3.COOAlk, or X is —COOAlk when 
Y is _:<CH04JSrH2 or — (CHOa.CN; Hal is 
a halogen atom and Alk is a lower alkj^ 

15 radical) is cyclised by a method of the kind 
in actual use or described in the literature 
on the subjeci;^ followed if neccessary by 
icduction. It may be necessary to carry out a 
further step such as "alkylation** (as herein- 

20 before defined) or acyiadon in order to ob tain 
the desired compound. Such further steps are 
described above. 

The invention also provides a process for 
the preparation of a hexahydro-lH-azepine 

25 derivative of the general formula (I) as defined 
above or an add addition or quaternary 
ammonium salt thereof, in which a compound 
of formula 



wherein X— Y is — N«CR— ^ R».N— CHa— > 
or R».ir--C— > R and R' being as defined 



or X--Y is 



above and Y> is — GHy 

* RW— GHis— and Y* is C=0, Z is R» or 
COR*, R^ being as defined above and R* being 

35 hydrogen or lowetr alkyl, p is 2 or 3 and m is 
0 or 1 and m + p is 3 ; is reduced. 

This reduction process is described above 
and in the examples below. 
If it is desired to prepare an add addition 

45 salt, a compound of general f<»mula (I) can 
be treated vnth a phannaceudcally accq>talde 
add, e.g. hydrochloric, sulphuric or maleic 
add. Similarly, the free base can be prepared 
by neutralising an add addition salt^ for ex- 

50 ample^ with an alkali metal carbonate. A 
quartemary ammonium salt can be prepared 
by reacting the free base with an alkyl halide 



The reactants employed in the foregoing 
reactions dther are Imown compound^ which 
are commerdally available or can be prepared 
by methods known in the art, or are derivatives 
thereof which can be prepared by well-known 
chemical procedures from appropriate starting 
materials following the m^hods described in 
the art for the known compounds. 

The invention also provides a pharm- 
aceutical composition which comprises a com- 
pound of general formula (I), or an add 
addition or qoatemary ammonium salt thereof, 
and a phaimaceurically acceptable carrier. The 
carrier can be solid, Uquid or cream-like and 
any suitable carrier known in die art can be 
used. The omiposition may be in the form of 
a tablet; capsule or solution. 

The uovd compounds of the present inven- 
tion possess valuable pharmacological activity 
and/or are intermediates in the preparation 
of similar compounds. In particular, the novd 
compounds in standard pharmacological pro- 
cedures generally demonstrate an ability to 
reduce pain and so may be useful as analgesics. 
In addition some of the compounds demon- 
strate the ability to antagmiise narcotic 
analgesics. 

In the pharmacological evaluation of the 
properties of the compounds of this invention 
the effects in vivo of die compounds are tested 
on mice by the Haffner tail clip method ^ee 
F. Hafftier, Deutsch. Med Wscfar. 55, 731 
(1929)) or by the radiant heat on tail method 
of D'Amour-Smith (J. Pharmacol, 72, 74 
(1941). The analgesic antagonism may be 
tested for by die method of Ca^ a/ dis- 
dosed m J. Pharm. Pharmacol, 20, 768 (1968). 

The compounds <d this invention in the 
above test procedures when administered 
o^y and/or i.p. at a dosage of about 10 to 
about 200 rog/kg, generally demonstrated 
analgesic activity. 

When the compounds of this invention are 
employed as analgesic agents they may be 
administered to warm-4>looded animals e.g. 
mice, rats, rabbity dogs, cats or monkeys alone 
or in combination with pharmacologicaJIy 
acceptable carriers, the proportion of ^di 
is determined by die solubility and chemical 
nature of the compounds, chosen route of 
administration and standard biological prac- 
tice. For example, they may be administered 
orally in die form containing such exdpients 
as for example starch, milk or sugar. They 
may also be administared orally in the form 
of solutions or they may be injected 
parenterally. For parenteral adminutration 
they may be used in the form of a stexile solu- 
tion or suspension containing o±er solutes, 
for example enouj^ saline or glucose to make 
the solution isotonic. 

The dosage of the present agents will vaiy 
widi the form of admim'stration and the parti- 
cular compound chosen. Furthermore, it will 
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vary with the particizlar subject under treat- 
ment. Generally, tneatmeiH: is initiated witili 
small dosage substantially less than the opti- 
mum dose of the compound. Thereafter, the 

5 dosage is increased by small increments imtil 
the optimum effect under the drcumstances 
is reached. In general, the compounds of this 
invention are most desirably admim'steied at a 
concentration level that will generally afford 

10 effective xesults without causing any harmful 
. or deleterious side effects. 

The following non-limiting Examples illus- 
trate the invention : 

EzAMPLB 1 

15 J • (m - MethoxypkenyT) - / - metkyl - J - 
propylhexakydro-JH^epme 

(a) 2-(w-Mcthoxyphenyl)pent6Biemtrile (18.9 
g.,) in dry ether (20 ml.) was added to a 
stirred suspension of somum amide (fn»n 

20 2.35 g. sodium) in liquid ammonia (250 ml.). 
The resulting solution was stirred for 30 min- 
utes and 4-iodobutyromttile (20.5 g.) in ether 
(40 ml.) added dropwise. On completion of 
the addition the reacticm mixture was stinred 

25 for 4 hours. Ether (100 ml.) was added and 
the anunonia allowed to evaporate off over- 
night Water (100 ml.) was added, the organic 
layer separated, dried over magnesium sulphate 
and the ether removed by distillation. The 

30 viscous oily residue was distilled at 158 — 
164*^0/0.3 mm. to yield 5 - cyano - 5 - (m- 
methoxyphenyl)octanenitrile as a viscous 
colourless liquid. 

(b) The above dinitrile (7.9 g.) was heated 
35 under reflux with a mixture of emylene glycol 

(30 ml), water (2.3 ml.) and potassium hydr- 
oxide (17 g.) for 3.5 hours. The reaction mix- 
ture was poured into water (100 ml.) and 
extracted with ether. After acidifying, the 

40 aqueous layer was extracted wi± etiier, dried 
over magnesium sulphate and the ether was 
evaporated to small bulk when 5-cazibamayl- 
5 - (m - me!thoxyphenyl)octanosc add crystal- 
lised yielding colourless needles 5.9 e., old. 

45 172—4^0. 

(c) This add (62, g.) in dry tetrahydrofuran 
was added dropwise with stining, to a solu- 
tion of lithium aluminium hjrdride (7.0 g.) 
in dry tetrahydrofuran (100 mL). The mix- 

50 ture was heated under reflux for 7 hours, 
cooled and 5 N sodium hydroxide (16 mL) 
cautiously added. The inorganic material was 
filtered off and the tetrahydrofuran removed 
to leave 5 - aminometbyl - 5 - (« - methoxy- 

55 phenyl^ - octan - 1 - ol as a viscous oil which 
was distilled at 132—138*^0/0.005 mm. to 
give 3.2 g. (tf a colourless ^ass. 

This compound oould also be {^epax^ by 
similar reduction of ethyl 5 - c^ano - 5 > m- 

60 methoicyphenyloctanoate. 

(d) The 5 - aminometlty^l - 5 - (m - methoxy- 
phenyl)octan-l-ol (4.14 g.) was dissolved in 
dry chloroform (20 ml.) cooled tt> 0°O and 
saturated with gaseous hydrogoi chloride. 



Thranyl chloride (3.8 g.) was added dropwise 65 
keq)ing the temperature at O^S^C The reac- 
tion mixtuxe was allowed to waxm to room 
temperature then heated under reflux for 2 
hours. The chlorofonn was removed under re- 
duced pressiHC, leaving an oil which wbs added 70 
to water (50 mL) and the material insohible 
in water extracted with ether and discarded. 
The aqueous layer was basified with sodium 
bicarbonate solution and extracted with ether. 
After drying over magnesium sulphat?, the 75 
ether was removed- to leave 3.85 g. of a dark 
oil which was disserved in propan-2-ol (100 
mlA anhydrous potassixun carbonate (4.0 g.) 
added and the mixture heated under reflux 
for 6 hours. Removal of the potasaum 80 
carbonate and evaporation of the propan-2-ol 
gave an oil which was distilled affording 1.8 
g. of 3 - (m - methoxyphenyl) - 3 - propyl- 
hexahydro-lH-azepine as a colourless mobile 
oU b.p. 118— 120OO/0.001 mm. 85 
(e^ The above hexahydro-lH-azepine (2.77 
g.) was hydrogcnated at 45 p.s.i. in the pa> 
sence of formaldehyde (40% aqueous, 2 ml.), 
10% palladium on charcoal (2.0 g.) and abso- 
lute edianol (100 mL). The theoretical quan- 90 
tity of hydrogen was absorbed in 20 min. 
Filtration of the catalyst and evaporation of 
the solvent left a colourless mobile oil which 
was treated with oxalic add (1.3 g.) in ace- 
tone. Colourless needles of 3 - (m - methoxy- 
phenyl) - 1 - mediyl - 3 - propyl - hexahydro- 
lH-a2:epine oxalate, 2.32 g., m.p. 124— 126^0, 
were obtained. (Found C, 64.8; H, 8.3; N, 
4.0, Q,HfioNO, requires O, 64.9; H, 8.3; N, 
^•0%) 100 

Example 2 
J - (ra - Hydroxyphertyl) - / - methyl - i - 
propylhexahydro-lH'OjBepine 
The oxalate of Exan^le 1 (3.28 g.) was 
heated under reflux with 48 to 50% hydro- 1A5 
luomic add (30 mL) for 3 houiB. The hycbo- 
gen bromide was lemoved under reduced pres- 
sure and die residual oil dried by repeatedly le- 
eyaporating with propan-Z-ol (100 ml.). The 
oil was crystallised from acetone edier to yidd hq 
2.28 g. of fine white needles. Reciystallisation 
from propan-2-ol/ether gave the hydrobromide 
of the tide compound as colourless^ hygro- 
scopic needles m.p. 118 — 126°0. (Found: 
O, 58.35; H, 8.15; 4.35. cAfiitiO 115 
requires C, 58,6; H, 8.0; N, 4.3%). 

The hydrobromide could be converted to 
the free base by treaanent with aqueous sodium 
carbonate solution and recrystellising from 
light petroleum (b.p. 100—120*^0), m.p. 1 19— 120 
1210c. (Found: Q 77.8; H, 10.1; N, 5.3. 
Ci.Hs«NO requires C, 77.9; H, 10.2; N, 
5.7%). 

Example 3 

J - (m - Methoxyphenyl) - J - propylhexa- 125 

hydrO'lH-OBeptne 
(a) 2-(m-MetfaoxypheiQrQpentanenitriie (75,6 
g., 0.4 mole) in dry ether ^00 ml.) was added 
to a stirved suspension of sodium amide (from 
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9.4 g. sodium) in liquid ammonia (400 ml.) 
The mixture was stirred for 30 mins then ethyl 
4-iodobutyrate (99^5 go 0.4 mole) in dry 
ether (200 ml.) was added diopwise. The 

5 mixture was stirred at the temperature of 
refluxing liquid ammonia for 5 hours. Ammo- 
nium chloride (10 g.) was added and die mix- 
ture allowed to warm to room temperature. 
Water (300 ml.) was added, the organic layer 

10 separated, washed with water, 2N sulphuric 
add and water. After drying over magnesium 
sulphate and removing the ether, the product 
was distilled yidding 77.6 g. of ethyl 5-cyano- 
5 - (m ' methoxyphenvl)octanoate;, b.p. 156 — 

15 1750c at 0.02 mm, n^«D 1.5020. 

Ethyl 5 - c^o - 5 - (m - methoxyphenol)- 
octanoate may also be prepared by hydrolysis 
of 5 - cyono - 5 - (m - methoxyphenyl)-octane- 
nitrile with sulphuric add: ethyl alcohol mix- 

20 ture (1 : 10, v/v) for 30 hours, 

(b) Ethyl 5 - cyano - 5 - (m - methoxy- 
phenyl)octanoate (32.0 g.) was hydiogenated 
at an initial pressure of 1200 p^i. and final 
temperature of 140°C in cydohexane (400 ml) 

25 with nickd catalyst (ca. 8 g.) for 18 hours. 
Removal of die catalyst and evaporation of the 
<ydohexane left a colourless viscous oil which 
was crystallised from ethyl acetate affwding 
183 g. of colourless needles of 6 - (m - meth- 

50 oxyphenvl) - 6 - propyihexahydro - 2H - 
a2sepin - 2 - one m.p. 109—110*^0. 

When reduction was carried out at a lower 
temperature the product consisted^ mainly of 
ethyl 5 - aminomethyl - 5 - (w - metlioxy - 

35 phenyl)-octanoate, Cyclisation of this com-^ 
pound could be achieved by heating under 
i^ux ibr 18 hours in decalin or by heating 
under reflux witii a solution of sodium 
ethoxide in absolute ethanoL 

40 (c) 3 - (m - Methoxyphenyl) - 3 - propyi- 
hexahydro - 2H - azepin - 2 - one (12 g.) in 
dry tetrahydrofuran (200 ml.) was added d«>i>- 
wise to a stirred suspension of litiuum almm- 
nium hydride (12 g.) in ether (200 mL) and 

45 the mixture was then stirred and heated under 
reflux for 7 hours. The reaction mixture was 
dec(»nposed by the addition of water (12 ml.), 
2N sodium hydroxide (24 ml.) followed by 
water (12 mL). The inorganic material which 

50 predpitated was filtered off, the solvents were 
removed and the colourless oil remaining was 
distilled furnishing 9.8 g. of 3 - (m - methoxy- 
phenyl) - 3 - propyihexahydro - IH - aze|rine 
b.p. 123--4°C/0.15 mm. 

55 (d) This compound could be meth3dated as 
in Example 1(e) to give the same product as 
in that Example, or could be reacted with 
allyl bromide to give 1 - allyl - 3 ~ (w - metii- 
oxyi^enyl) - 3 - prop^hcxahydro - IH - 

09 azepine. 

Example 4 
J - (m - MetltaxyphenyT) -1 - 3 - dimethyl- 

hexkydro-lH'^epine ^ 
(a) 2-(m-Methoxyphenyl)propiomtnle (25.2 
65 g-) was reacted with sodium amide (from 3.6 



g. of sodium) in liquid ammonia (300 ml.) 
and ethyl 4-iodobutyrate (38.5 g.) following 
die method of Example 3(a). After similar 
worldng up, the product was distilled affording 
22.5 E. of ethyl 5 - cyano - 5 - (m - methoxy- 70 
phenyl)hexanoate, b.p. 132-142OC/0.003 

mm 

(b) This compound (15^ g.) was hydro- 
genated at an initial pressure of 1000 p.SJ. 
and final temperanire of W in the presence 75 
of nickel catalyst (ca. 6 g.) in cydohexane 
(250 ml.) for 20 hours. The catalyst was re- 
moved by filtraticm, the cydohexane removed 

to afford 14.1 g. of a viscous oil which was 
heated under i^Sux in dekalin in a nitrogen 80 
atmosiAere for 20 hours. The decalin was 
removed under reduced pressure and the 
residue crystallised from cdiyl acetate to give 
colourless needles of 6 - (m - mcdw^f^lienyl)- 
6 - methyl - hexahyro - 2H - azepin - 2 - one, w 
5.3 g.,m.p. 114— 1150c. . 

A furdicr 2.7 g. of crystalhne material could 
be obtained by distillation of the mother liquors, 
followed by rectystallisation from ethyl ace- 
tate. . , ^ 

(c) The hexahydro - 2H - azepm - 2 - one 
(11.7 g.) in dry tetrahydrofuran was added to 
a suspension of lithium aluminium hydride 
(12 g.) in etiicr (200 ml.). The procedure 
described in Example 3(c) was foUowed and 95 
the product obtained was distilled yieldii^ 

8.9 g, of 3 - (m - methoxyphenyl) - 3 - methyl- 
hex5iydroazepine, b.p, 118— 125<^C/0,5 mm. 

(d) 3 - (m > Metiioxyphenyl) - 3 - methyl- 
hexahydro-lH-azepine (8.75 g.) was reacted iw 
witii formaldehyde (40% aq., 4 ml) in tiie 
presence of 10% palladium on diarcoal (1.5 

g.) in edianol (100 ml.) in the presence of 
hydrogen at 40 atm. pressure following the 
procedure described in Example 1(e) to give 105 
3 - (m - metiioxyphenyl) - 1,3 - dimetfiyl - 
hexahydro-lH-azepine, as a colourless oal, 
7.7 g., b.p, 106— 7<=*C/0.4 mm., ni>" 1.5339, 
(FoiSid: C, 76.8; H. 9.8; N, 5.9 Q,H„NO 
requires C, 77.2; H. 9.9; N, 6.0%) 110 

The hydrochloride of m.p. 154— 5^C could 
be prepared by treatment with propan-2-ol and 
a soluti<m of hydrogen chloride in ether. 
(Found: C, 66.7; H, 8.9; N, 5.0. 
C„H„N0.HC1 requires C, 66.7; H, 8.9; N, 115 
5,2%) 

Example 5 
i - (m - Hydroxyphenyl) - 2J - dimethyl- 
hexahydrO'lH-azepine 

The produtt of Example 4 (5.1 g.) was 120 
heated under reflux with 48—50% hydro- 
bromic add (50 ml.) for 3 hours. The hydro- 
gen bronude was removed under reduced pres- 
sure and the residual oil dried by repeatedly 
evaporating frtmi propan-2-d. The tide com- 125 
pound crystallised as the hydrobromide in 
colourless needles from propan-2-ol/ether, 
5^0 g., 174— 5°C (Found: C, 55.8; H, 72; 
N, 4.4; CuH^NOJBBr requires Q 56.0; H, 
7.4; N, 4.6%). ^ 
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Example 6 
J - (m - Acetoxyphenyl) - IJ - dimetJvylhexor 
hydro- IH'^epine 

The product of Example 5 (2.0 g.) was 
heated under reflux with acetic anhydride 
(6 ml.) and pyridine (3 ml.) for 3 houre. The 
reaction mixture was evaporated to a brown 
oil which was dissolved in water and basified 
with sodium bicarbonate solution. The basic 
material was extracted widi ethor, dried over 
magnesium sulphate and evaporated to a 

Reactant 



30 



35 



40 



colourless oil. The oil was diss<dved in propan- 
2«ol and tneated with a solution of hydrogen 
dhloride in dry ether Co give the hydrochloride 
of the title compound Yield 1.7 g,, ra.p. 164 — 
5°C *ound: Q 64.3; H, 8.2; N, 4.6. 
CieH=4N0-a requires C, 64.55; H, 8.1; N, 
47%) . 3 . » 

Example 7 
By replacing the ally! bromide used in 
Examine 3(d) with the reaccants listed below, 
the followmg compounds can be prepaced. 

Product 



Propyl chloride 
Prop-2-ynyl bromide 
Cyclopropylmethylcbloride 
Phenacyl bromide 
Phenethyl chloride 
p-Nitrophenethyl-chloride 

^-Benzoylethyl chloride 

3 - Methyl - but - 2 - enyl chloride 



3 - (m - methoxyphenyl) - 1,3 - dipropyl- 
hexahydro-lH-azepine. 

3 - (w - methoxyphenyl) - 3 - propyl - 1 - 
(prop . 2 - ynyl) - hexahydro - IH - azepine 

1 - Cyclopropyhncthyl - 3 - (m - methoxy- 
phenyl) - 3 - propylhexahydro - IH - azcpine. 

3 - (»» - methoxyphenyl) - 1 , phenacyl - 3- 
propylhexahydro-lH-azepine. 

3 - (w - medioxyphenyl) - 1 - phcncdiyl - 3- 
propylhexahydro-lH-a^epine. 

1 - (p - nitrophenethyl - 3 - (m - methoxy- 
phenyl) - 3 - propyl - hexahydro - IH - azc- 
pine which can be roduced to the corresponding 
p-amino compound 

1 - (fi ' benzoyletfiyl) - 3 - (m - methoxy- 
phenyl) - 3 - propylhexahydro - IH - azepine 

3 - (m - medioxyphenyl) - 1 - (3 - methylbut- 

2 - enyl) - 3 - propylhexahydro - IH - azepine. 



Example 8 
J - (m - Acetoxyphenyl) - 2 - methyl - Jl- 

propylhexahydro'lH-asepine 

The procedure of Example 6 was followed, 
but using 3 - (in - hydroxyphenyi) - 1 - 
methyl - 3 - propylhexahydro - IH - az^ine 
(1.5 g.) as starting material to give the title 
compound (1.36 g.) after baafication with 

sodium carbonate, b.p. (0.01 mm.) 176 8**C 

(Found: C, 74.8; H, 9.5; N, 4.8. CisH^^NOg 
requires Q 74.7; H, 9.4; N, 4.8%). 

Example 9 
^ - (m - Methoxyphenyl) - 1 - methyl - 4- 

propylhexahydrO'lH-aeepine 

4 - Ethylcarbonyl - 4 - (m - methoxy- 
phenyl) - 1 - methylhexahydro - IH - azepine 
hydrodiloride (17.1 g.) was added to a stilled 
solution of hydrazine hydrate (184 ml. of 99% 
solution) and hydrazine hydrodWoride (46.2 
g.) in diediylene glycol (750 mL). The reaction 
mixture was maintained at 120— -130<=h:: for 
3 hours then potassium hydroxide pellets 
(o5%, 80 g.) were added portionwise. When 



the addition was completed, water and hydr- 
aane were slowly distilled from the reaction 
mixture until the internal temperature had 
reached 220°C. This temperature was main- 
tained for 3 hours. The reaction mixture was 
cooled, poured into water (1 litre) and extraa- 
ed with eiher. After drying over magnesium 
sulphate and removing the solvent, 6.8 g, of 
basic oil were obtained. When treated with 1 
mde of fumaric acid in acetone/ether a total 
of 5 g. of 4 - (m - methox3^henyl) - 1- 
methyl - 4 - propylhexahydro - IH - azepine 

fumarate were obtained, m.p. 153 ^5°C 

(Found: C, 66.9; H, 8.1; N, 3.9. C^H^O, 
requires Q 66.8; H, 8.3; N, 3.7%). 

Example 10 
4 " (m - Hydroxyphertyl) - i - methyl ^4 - 

propylhexakydro-lH-azepine 

The fumarate of Example 9 (5.5 g.) was 
heated under reflux widi 48—50% hydro- 
bromic add for 3 hours. The excess add was 
removed by evaporation mxder reduced pre^ 
sure and dried hy re-evaporation with several 
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portions of butan-2-one. On redissolving the 
residual oil in butan«2-one, 4.5 g. of crystals 
of the hydrobromide of Ae title con^und 
were obtained, m»p. 157— 9^0 Recrystallisa- 
tion from acetone/piopan-2-ol raised the m.p. 
to 159— 161°G (Found: Q 58.3; H, 8,4; N, 
4.2; Br. 24.2. CiJIacBrNO requires Q 58.6; 
H, 8.0; N, 4.3; Br. 24.4%). 

Example 11 
4 - (m - Acetoxypkenyl) -1 - methyl - 

propylhexahydro'lH'^vseptne 

The product of Example 10 (984 mg.) was 
heated at 110°C with pyridine (2 ml.) and 
acetic anhydride (4 ml.) for 3 hours. The rcac- 

Starting materid 
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tion mixture was concentrated at reduced i»cs- 
sure, poured into water, basified with sodium 
carbonate and extracted into edier. The pro- 
duct was distilled to yield the title compound 
of b.p. 140— 150°C at ia--*mm. (Found: Q 
74.8; H, 9.4; N, 4-8; CiaHsTNO. requires Q 
74,7; H, 9.4; N, 4.8%). 

Example 12 
The procedure of Example 9 can be follow- 
ed, but replacing the starting material by one 
of the compounds specified bdow (which were 
prepaxed as described herein) to give the 
following products. 



Product 



30 4 - (m - Methoxyphenyl) - 1 - metiiyl - 4- 
propylcarbonylhexahydro-lH-azepine 

4 - (m - Methoxyphenyl) - 1 - methyl - 4- 
n - pcntylcarbonylhexahydix) - IH - azepine 

4 - Formyl - 4 - (m - methoxyphenyl) - 1- 
35 methylheioihydro-lH-azepine 

4 - Ethylcarbonyl - 4 - (m - isopropoxy- 
phenyi) - 1 - mediylhexahydro - IH - azepine 

4 - Ethylcarbonyl - 4 - (w - n - butoxy- 
phenyi) - 1 - methylhexahydro - IH - azepine 



4 - n - Butyl - 4 - (m - methoxyphenyl) - 1- 
methylhcxahydio-lH-azepine 

4 - Hexyl - 4 - (m - methoxyphenyl) - 1- 
meihylh cxahy(iro- IH-azepine 

4 - (m - Methoxyphenyl) - 1,4 - dimethyl- 
hexahydro-lH-azepine 

4 - (?» - Isopropoxyphenyl) - 1 - methyl - 4- 
propylhexahydro-lH-azepine 

4 .(;„ .„ - Butoxyphenyl) - 1 - methyl - 4- 
propylherohydrp-lH-azepine 



Example 13 
The product of Example 9 can be 
demethyiated by reaction with cyanogen 
bromide and the 4 - (m - methoxyphenyl> 

Reactant 



4 - propyl - hexahydro - IH - azepine fonned 
can be reacted with one of the halides listed 
below to give the products indicated. 



Product 



Propyl chloride 
Prop-2-ynyl bromide 
Cydopropylmethyl chloride 
Fhena<7l bromide 
Phenethyl chloride 
p-Nitrophenethyl chloride 

jS-Benzo^dethyl chloride 



4 - (m - Metiio^henyl) - 1,4 - dipropyl 
hexahydro-lH-azcpine 

4 - (m - Methoxyphenyl - 4 - propyl - 1- 
pn>p-2-ynyl)hexahydn>- IH-azepine 

1 - Cydopropyhnethyl - 4 - (m - methoxy- 
phenyl) - 4 " propylhexahydro-lH-azeplne 

4 - (m - Methoxyphenyl) - 1 - phenacyi - 4- 
propylhexahydro-lH-azepine 

4 - (wi - Methoxyphenyl) - 1 - phenethyl - 4- 
propylhexahydit)- IH-azepine 

4 - (w - Methoxyirfienyl) - 1 - - nitrophen- 
ethyl) - 4 - propyUiexahydro - IH - azepine, 
which can be reduced to the corresponding 
p-amino compound 

1 - (5 - Benzoylethyl) - 4 - wi - methoxy- 
phenyl) - 4 - propylhexahydro - IH - azepine 
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Reactant 



Product 



3 - Methylbut - 2 - enyl chloride 4 - (m - Medioatyirfieayl) - 1 ^ (3 - methyl- 

but - 2 - enyl) - 4 - propylhcxahydro - IH- 



AUyl bromide 
n-Hexyl chloride 



1 - Allyl - 4 - (m - meidioxyphenyl) 4- 
propyl - hezahydro - IH - azepine 

1 - (« - Hexyl) - 4 - (w - methoxyphenyl)- 
4 - propylhexabydro - IH - azepine. 



Example 14 

10 i - (m - MethcfxyphenyT) - 1^ - dimethylhexa- 
kydro-lH-azepine 

(a) 2 - (ot - Methoxyphenyl)propioiutrile 
(64 g.) was added to a stirred suspension of 
sodium amide (18 g.) in dry toluene (160 ml.) 

15 at 60^C On completion of the addition, dry 
tetrahydrofuran (20 ml.) was added and (the 
mixture stirred at 80<>C for 1 hour. This 
niizture was then added dropwise to a solu- 
tion of 1 - bromo - 4 - dHorobutane (72 g.) 

20 on dry toluene (200 ml,) at 5 — 10*»C under 
nitrogen over a period of 2 hours, the mix- 
(ture was allowed to warm up to room temp- 
erature and stirred overaigjit. The reaction 
mixture was poured into water and the toluene 

25 layer separated. The organic layer was washed 
successively with 2N hydrochloric add and 
water. After drying over magnesium sulphate, 
and evaporaaing the solvent, 6 - chloro - 2- 
(m - methoxyphenyl) - 2 - methyl - hexane- 

30 nitrile was obtained on careful distillation as 
a colourless oil (43.4 g.), b.p. 152— .154<» at 
0.8 ram. (Found: C, 67.0; H, 7.3; N, 5.7. 
CuHi.ClNO requires C, 66.8; H, 7.2; N, 
6.0%). 

35 (b) The chloronitrile of part (a) (3.13 g.) in 
diy toluene (100 ml.) was added to methyl- 
magnesium iodide (0.0285 mole) in ether (20 
ml.) under a steam of nkrogen. On completion 
of the addition the ether was distilled from 

40 the leaction mixture until the internal temp- 
erature was 9Q^C and ithen heated at chis 
temperature for 24 hours. After cooling, the 
reaction mixture was poured onto a mixture 
of ice and ammonium chloride^ the aqueous 

45 layer was separated and extracted with ben- 
zene. The combined organic layers were dried 
over magnesium sulphate and evaporated 
under reduced pressure at 40*=»C leaving a 
viscous oil. The oil was repeatedly extracted 

50 with boiling ether leaving a yellow gum which 
deposited pale yellow rhombs from piopan- 
2-ol of 3 - (m - methoxyphenyl) - 2,3 - di- 
mcithyl - 4^5,6,7, - tetrahydro - 3H - azepine 
hydroiodide (1.0 g.), m.p, 164— 168°C, The 

55 compound could be recrystallised for analysis 
from propatt-2-ol. ^und, Q 50.35; H, 6.2; 
N, 3.8 CHjiNOJn requires C, SOJL; H, 
6.0; N, 3.8%). 

(c) The tetrahydroazepine hydroiodide (6.1 
60 gO was added portionwise to a xefluxing solu- 



tion of aluminium lithium hydride (1.5 g ) in 
ether (200 ml.). On completion of the addition, 
dry tetrahydrofuran (100 mL) was added and 
die mixture heated under reflux for 4 hours. 
After cooling to room temperature the leac- 65 
tion mixture was decomposed by the addition 
of water (1.5 ml.), and 2N sodium hydroxide 
(3 ml.). Filtration and evaporation afforded 
an oil which was disailled yielding 3.1 g. of 
the title compound as a colourless oil, b.p 70 
128— 130^0 at 0.5 mm. (Found: C, 77.15;' 
H, 9.9; N, 5.8. QoHasNO requites C, 77.2 
H. 9.9; N, 6.0%). 

The above oil was dissolved in propan-2-ol 
and treated with a solution of hydrogen 75 
chloride in dry edier to give colourless needles 
of the hydrochloride^ m.p. 166— I670C. 
(Found: C, 66.8; H, 8.8; N, 5.0. 
CiJEIs,NO.Ha requires Q 66.7j H, 9.0; N, 
5-2%). go 

HxAMPLB 15 
l^y3 - Trimethyl - J - (m - methoxyphenyl)- 
hexahydro-lH-aeepine 

The azepine of Example 14(c) (3.0 g.) in 
absolute edianol (100 ml.) containing 40% aq. 85 
formaldehyde (2 ml.) was hydrogenated at 
an initial pressure of 48 p.s.i. After the theore- 
tical quantity of hydrogen had been absorbed 
the catalyst was filtered off leaving the pro- 
duct as an oil (2.21 g,), b.p. 104— llO'^C. at 90 
0.01 mm. (Found: C, 78.0; H, 10.2; N, 5.4. 
CJHa^NO requires C, 77.9; H, 10.2; N, 5.7: ). 

The alK>ve oil was converted to the hydro- 
bromide in propan-2-ol with 50% aqueous 
hydrogen bromide. The product was recry- 95 
stallised from piopan-2-ol and had m.p. 
232-.235«»C Found: Q 58.5; H, 8.0; N, 
4.2. Q^HsoNOJIBr requires Q 58.4; H, 
8.0; N, 4.3%). 

Example 16 XOO 
i - (m - Hydroxypkenyl) - 7,2^ - tnmethyl- 
hexahydra-IH-wsepine 

The az^ine of Example 15 (2.1 g.) was 
heated under reflux with 50% hydrobromic 
add for 2 homrs. On coolmg, colouriess 105 
chunky rhombs of ithe hydrobromide (2,06 
g.) were obtained, m.p. 234 — 6^C. The pro- . 
duct could be obtained as either needles m.p. 
230— 231«>Q or rhombs m^p. 234 — W'^C, 
clear 250^C, on recrystallisation from 110 
metlhanol. These two crystal forms were 
shown to be identical by interconversion, I.R. 
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spectrum and anlysis. (Found: C, 57.3; H, 
7.8; N, 42 CbH»NO. HBr requires C, 57.3; 
H, 8.0; N, 4,6%). 

Example 17 

5 3- Butyl - 3 - (m - metJfoxyphenyl) - / - 
methylhexahydrO'lH'azepine 
(a) Etfayl 5 - cyano - 5 - (m - methojcyphenyl)- 
nonanoate was prepared foUowing the method 
of Exan^jle 3(a), using sodium amide (from 

10 sodium 536 g.) in liquid ammonia (400 ml.), 

2 - (m - methoxyphenyl) - hexanitrile (45 g.) 
and ethyl 4-iodobutyrate (53,4 g.). The pro- 
duct was obtained as a colourless oil (48.7 g.)* 
b.p. 150 — 166<>C at 0.01 mm. 

15 (b) The product of Example 17(a) (30.0 g.) 

was hydrogenated in the presence of Raney 

nickel (ca 6g.) and cyclohexane (400 ml.) 

following the procedure of Example 3(b). 

The product was recrystallised from ethyl 
on acetate affording 15,12 g, of 6 - butyl - 6 - (m- 

mcthoxyphenyl)hexahydro - 2H - azepine - 2- 

one, m.p. 108— 9°C. 

(c) The product of Example 17(b) (12.2 g.) 
in dry tctrahydrofuran (200 ml.) was reduced 

25 with aluminium lithium hydride (12 g.) in 
dry ether (200 ml.) by the method of Exam- 
ple 3(c). Tne product was distilled, b.p. 130— 
140®C at 0.25 mm., affording 7.14 g. of 

3 - butyl - 3 - (m - metfioxyphenyl) hexa- 
30 hydro-lH-azepine as a colourless mobile oil. 

(d) The secondary base obtained in Exam- 
ple 17(c) (7.14 g.) was reductivcly methylated 
Ss described in Example 1(e). The ride com- 
pound, obtained as a crude oil from the reac- 

35 tion mixture, was converted to its oxalate 
(5.01 g.), m.p. 147— 50«C. (Found: C, 65,5; 
H, 8.6; N, 3.75. C.Hs^NO.CiH.O^ requires 
Q 65.6; H, 8.6; N, 3.8%). 

EXAMFUS 18 

40 J - BtUyl - J - (m - hydroxyphcnyl) - 1 - 
methylhmihydro'lHHtzepine 

The oxalate of Example 17(d) (4.1 g.) was 
heated under leflux with 50% hydrobromic 
add (40 ml) for 2 hours. The product was 
isolated following the procedure described 
in Example 2 and converted to the free base. 
RecrystalKsation from light petroleum (b.p. 
80— lOO^Q afforded the tide compound 
(1.7 g.), m.p. 116— IIS^C. (Found: Q 78.0; 

50 H, 10.5; N, 5.25. Ct,H,rNO requires C, 78.1; 

10.4; N, 5.4%), 

Example 19 
3 - Ethyl - J - (m - methoxyphenyl)hexakydro - 
lH-£Bsepine - ^ -.l , 

cc (a) Ethyl 5 - cyano - 5 - (m - metho:^^- 
phenyl)heptanoate was prepared followmg me 
metfaod of Example 3(a), using sodium amide 
(from sodimn 3.74 g.) in liquid armnoma 
(150 ml.), and 2 - (ot - mediom»henyl)- 

60 butyromtrile (26.3 g.). The product was 
Sed b.p. 148-155OC/0.01 mm. yielding 
27.1 g. of a colourless liquid. 
a>\ The product of Example 19(a) (20.5 g.) 
L cydohexane (200 ml.) was hydrogenased m 

65 the presence of Raney nickel (ca, 6 g.) foUow- 



ing the procedure described in Example 3(b). 
The product after distillation was recrystallised 
from ethyl acetate affording 10.0 g. of 6-ethyl- 
6 - (m - methoxyjrfienyl) - hexaJhydro - 2H - 
azepin - 2 r one, mjp, 87— 88°C. 70 
(c) The azepinone of Example 19(b) (9.1 g.) 
in dry tetrahydrofuran (50 ml.) aid ether 
(50 ml.) was added dropwise to a stirred sus- 
pension of aluminium lithiimi hydride (7.5 g.) 
in dry edier (50 ml.). After heating under 75 
reflux for 3 hours the reacrion mixture was 
worked tip following the procedure described 
in Example 3(c) and distilled yielding 7.66 g. 
of the title compound as a colourless oil^ b.p. 
108— .UO^C/O.Ol mm. 80 

Example 20 
3 - Etftyl - J - (m - hydroxyphenyl)hexa' 
hydro'lH^azepine 

The product of Example 19(c) (2.2 g.) was 
heated under reflux with 50% hydrobromic 85 
add for 1-5 hours. The reaction mixture was 
evaporated to dryness and re-evaporated with 
three portions of propan-2-ol. The oil obtiaincd 
was disolved in propan-2-ol and dihited with 
ether. The tide compound (2.5 g.) was obtained 90 
as its hydrobromide, m.p. 183— 5®C. 
(Found: C. 55,9; H, 7.43; N, 4.35. 
C^Ha,NOHBr requires Q 56.0; H, 7.4; N, 
4.7%,). 

Example 21 95 
J - Ethyl - J - (m - hydraxyphenyT) - I - 
methylhexahydro-lH-ctssepine 

(a) The azepine of Example 19(c) (5.13 g.) 
was reductively methylated by the method of 
Example 1(c). The crude oil obtained was 100 
converted to the hydrobromide (4.9 g.), m.p. 

142 — 3°C. Rccrystallisation from pro- 
pan - 2 - ol raised die m.p. 
of the 3 - ethyl - 3 - (m - methoxyphenyi)- 
1 - meithylhexahydro - IH - azepine hydro- 105 
bromide obtained to 143 — 4°C. (Found: C, 
58.8; H, 8.2; N, 4.0. Q^HaNOJEIBr requires 
C 58.6; H, 8.0; N, 4.3%). ^ , „ 

(b) The methoxy compound of Exan^le 
21(a) (2.85 g.) was heated under reflux with 110 
80% hydrobromic add (15 ml) for 2 hours 

and worted up foUowing the proredure as 
described for Example 5, The title com- 
pound was obtained as its hydrobromide (2.47 
g.\ m.p. 221— 2«C. (Found: Q 57.4; H, 115 
7.8; N, 4.3. CuHzsNOJIBr requires C, 57,4; 
H, 7.7; N, 4.5%). 

ExAMPLB 22 
i - (m - Hydraxyphenyl) - i - propylhcxa- 
Itydro-lH-azepine 120 

The product of Example 3(c) (6.1 g.) was 
heated under itiflux with 50% hydrobromic 
acid (40 ml,) for 2.5 hours. The product was 
woiked up as described in Example 21(b) 
above to yield the hydrobromide of the tide 125 
compound (5.88 g.), m.p. 74— 8^C as a hyffio- 
scopic soUd. (Found: C, 57.4; H, 7.8; N, 4.5. 
Cj^HaNCHBr requires Q 57.4; H, 7.7; N, 
4.5%). 
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BxAMFLB 23 
1 - Carbethaxy - 7 - (m - hydraayphenyly 
3 - propyl - hexahydro - IH - aeepine 
Ethyl chlorofonnate (1 ml.) in chloroform 

5 (10 ml.) was added to a cooled solution oi the 
product obtained in Example 22 (3.14 g.) in 
chloroform (10 mL) and triethylamine (2,03 
g.). On completion of the addition the leac- 
ticHi was stirred at room tempera- 

10 ture for 2 hours. Ether was added to 
precipitate the triethylamine hydrochloride/ 
hydrobromide, and the filtrate washed with 
water. Evaporattion afforded a glass which was 
distiUed, b.p. 210— 220°C (bath temperature) 

15 at 0.005 mm. giving 1.54 g. of viscous oil. 
(Found: Q 702; H, 8.9; N, 4.3. Q.H„NO. 
reqmres Q 70.8; H, 8.9; N, 4.6%). 

Example 24 
^ "./^^^y^ - ^ - (m - hydroxyphenyl) - 3 - pro - 

20 pylhexahydro-lH-a£epine 

A mixture of the produa of Example 22 
(4.3 g.), 3 - bromoprop - 1 - cne (1.655 g.) 
and potassium carbonate (anhydrous, 8.1 g.) 
in butan.2-one (100 mL) was heated under 

25 reflux while stirring for 16 hours. The reac- 
tion mixture was cooled and the solid material 
removed by filtration. Removal of the solvent 
afforded an oil which was dissolved in acid 
and extracted with ether; these ether extracts 

30 were discarded. The add layer was basified 
with concentraaed ammionia solution and 
extracted with ether. After drying, the ether 
was removed to yield a viscous oil whidi gave 
a crysaalline toluene-p-sulirfionate salt (2.5 g.), 

35 m.p. I26-.70C (Found: Q 67.5; H, 8.0: 
N, 3.0. QsNarNO. C,H,OaS requires C, 
67.4; H, 8.0; N, 3.0%). 

Example 25 
3 - (m ' Hydroxyphenyl) - 3 - methylhexa- 

40 hydro^lH-asepine 

The product of Example 4(c) (12.64 g.) in 
50% aqueous hydrobromic acid (120 ml.) 
was heated under reflux for 1 hour. The acid 
was removed by evaporation imder reduced 

45 pressure and the product dried by azeotroping 
with propan-2-ol. The product (15.6 g.) cry- 
stallised as its hydrobromide, a white solid, 
from propan-2-ol, m,p. 203 — 4°C. fPound: 
C, 54.3; H, 6.8; N, 4.75. C«H,,NO.HBr 

50 requires Q 54.55; H, 7,0; N, 4.5%). 

Example 26 
1 - AUyl - J - (m - kydroxypkenyl) - 3 - 
meikyUhexahydro'lH'assepine 
The product of Example 25 (2.86 g.) was 

55 heated under reflux, while sttixring, with a 
mixture of potassium caxi90nate (anhyidrous, 
2.8 g.), 3 - bromoprop - 1 - ene (1.21 g.) and 
butan-2-one (100 ml.) for 20 hovxs. The solid 
was removed by filtration and the filtrate 

60 ev&porated to a viscotis oil The oil was dis- 
solved in ether and the basic material isolated 
in the usual fashion. Distillation afforded a 



viscous oil (1.62 g^ b.p. (0.001 mm.) 160— 
165<'C. (Found: Q 78.4; H, 9.5; N, 5,65. 
QeHoNO requires C, 78.3; H, 9.45; N, 65 
5.7 /o). 

Example 27 
i - (m - Hydroxy pkenyT) -2,3- dimethyl - 
hexahydro-lH-azepine 

The azraine of Example 14(c) (4.6 g.) was 70 
heated under reflux with 50% aqueous hydro- 
bromic add (10 ml.) for 2 hours. The solvent 
was removed under reduced pressure and the 
orange oil repeatedly evaporated with propan- 
2HEri. The product crysmllisdd from propan-2- 75 
ol/ether as a colourless hydrobromide (3.55 g.) 
m.p. 163— 165°C. (Found: Q 55.9; H, 7.4; 
N, 4.7. CuH,xNO.HBr requires Q 5.60; H 
7.4; N, 4,7%). 4 v, , , 

Example 28 qa 
/ . Allyl - 2 J - dimethyl - i - (m - hydroxy^ 
phenyT)hexahydro-lH-azepine 

2,3 - Dimediyl - 3 - (m - hydroxyp(henyl)- 
hexahydro-lH-azepine hydrobromide (1.5 g.) 
was heated under reflux with anhydrous potas- 85 
sium carbonate (2.8 g.) and 1 - bromo - 2- 
propane (0.61 g.) in propan-2-one (75 mL) 
for 16 hours. The reaction mixture was cooled^ 
filtered and evaporated tto an oil which was 
dissolved in propan-2-ol and addified with 90 
50% aqueous hydrogen bromide. Repeated 
evaporation with small quantities of piopan- 
2-ol removed the last traces of water and the 
produa: was crystallised from propan-2-ol 
(800 mg.), m.p. 212— 214°C. (Found: C 95 
60.0; H, 7,95; N, 4.0. C,,ft..NO.HB^ 
requires C, 59.9; H, 7.7; N, 4.1%). 

Example 29 
5 - (m - Acetoxyphenyl) - J - etkylhexakydro- 
lH'<izepift& 

The azepine hydrobromide of Example 20 
(1.5 g.) was heated in a sealed tube vtdth a 
mixture of hydrogen bromide in gladal acetic 
add (5 mL) and acetyl bromide (3 ml.) for 

2 hours at 100<»C. The tube was cooled and 105 
the reaction mixture evapoiaited to dryness 

at room temperature and reduced pressure. 
Propan-2-ol (25 nd.) was added and also 
evaporated off at room temperature. The 
residue was recrystallised from propan-2-one/ 110 
ether affording 1.36 g. of off-white needles, 
nLp. 120 — 125**C The produdt was reaystal- 
lised from propan-2-one/ether to give 725 
mg. of the tide compound, m-p. 125— 30°C 
(docs not clear). (Found: Q 56.1; H, 7.1; 115 
N, 4.0. QeH^sNOfiHBr requires Q 56.15: 
H, 7.1; N, 4.1%). 

Esample 30 

3 " (m ' Acetoxyphenyl) - 7 - acetyl - J - 
ethylhexahydro-lH-ajsepine 120 

The azepine Iqrdrobromide of Example 20 
was heated under reflux for 3 hours with ace- 
tylbromide (5 mL) and hydrogen bromide in 
acedc add (45%, 10 mL). The aoeidc add 
and ace^l bromide were removed under 125 
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reduced pressure and the last traces removed 
by co-distillation with toluene. The residue 
was distilled affording a pale yellow glass 
(0.47 sX b.p. at 0.5 mm. 170— 180«C. 
5 (Found: C 71.25; H, 8.4; N, 4.6. Cx^HacNOb 
fequiies Q 71.25; H, 8.31; N, 4.6%). 

Example 31 
J . (m - Hydroxyphenyl) - 5 - iso - propyl- 
hexahydro-lH-assepine 

10 (a) 2 - (m - Methoxyphenyl) - 3 - methyl- 
butyionitnle (37.8 g.) was added dropwise to 
a suspension of sodium amide (from sodium 
4.6 g.) in liquid ammonia (200 ml.). On 
con^letion of the addition^ the reaction mix- 

15 ture was stirred at ♦-30<*C for 0.5 hour dien 
ethyl 4-iodobutyrate (50.8 g.) in ether (150 
ml.) was added dropwise. The reaction mix- 
ture was stirred for 3 hours and left over- 
night. The reaction mixture was woriced up 

20 as described in Example 3(a). The produa 
was distilled affording 28.6 g. of ethyl 5- 
cyano - 5 - w - methoxyphenyl - 6 - methyl- 
heptanoate, b.p. 146— 148<»C/0.01 mm. 
(b) The above cslter (24.8 g.^ was hydro- 

25 genated in tydohexane (250 ml.) in the pre- 
sence <rf nickel catalyst {ecu 6.0 g.) as described 
• in Example 4(b). Removal of the solvent 
' afforded 4,69 g. of white crystals, m.p. 146— 
148®C. Reaystallisation from ethyl acetate 

30 flffoidcd colourless needles of 6-(m-methoxy- 
phenyl) - 6 - isopropylhexahsrdro - 2H - aze- 
pin-2-one, m.p. 148— 150°C. (Found: C, 

• 73.7; H, 9.0; N, 5.2. CicHmNOs arequires Q 
73.35; H, 8.9; N, 5.4%). 

35 (c) The above azepinone (6.8 g.) m tetra- 
hydrofuran (150 ml.) was reduced with lithium 
aluminium hy<iride (5-0 gO as described in 
Example 3(c). The product was distilled 
affording 6.1 g. of colourless oil, b.p. 110— 

40 112°C/0.01 mm. The obtained 3-(m-meth- 
oxyphenyl) - 3 - iso - propylhexahydix) - IH- 
azepine could be converted to a hydrobromide 
and lecrystallised from propan - 2 - one - 
etfier, m.p. 170— 171^C. (Found: C, 58.65; 

45 H, 8.0; N, 4,3. CcH.isNOJEIBr icqdtes Q 
58.6; H, 8.0; N, 4.37e). 
(d) The aaepine of pant (c) (2.5 g.) as the 
fi«e base was heated under reflux with 50% 
aqueous hydrobromic acid (10 ml.) for 1 hour. 

50 The solvent was removed under reduced 
pressure and the Bast traces of water were 
removed by azeotroping with propan-2-ol- 
Hie tide compound as its hydrobromide was 
obtained as colourless needles, 2.08 g,, m.p. 

55 95— 98^C from propan-2-ol/ether. (Found: 
C 57.4; H, 8.1; N, 4.0. Cx^H^aNOJIBr 
requires C, 57.3; H, 7.7; N, 4.5%). 

EXAMFUB 32 

i . (m - Hydroxyphenyl) - 1 - metliyl - 5- 
Gd iso ' propylhexahydro - IH - azepine 

(a) 3 - (m - Medioxyphenyl) - 3 - iyo - pxo- 
pylhexahydio-lH-azepine (3.0 g.) was reacted 
with 40% aqueous fonnaldehyde (3 ml.) hi 



the presence of 10% palladium charcoal (2.0 
g.) in edianol (80 ml.) in a Parr hydrogenamr 65 
as described in Example 1(e). After workup, 
the product (3.0 g.) was used crude for the nert 
experiment. 

(b) The product from the above reacuon 
(3.0 g.) was heated under reflux with 50% 70 
aqueous hydrogen bromide for 1 hour, the 
solvent was removed under reduced pressure 
and the product dissolved in water md con- 
verted to the free base. After extraction with 
benzene, dryings removing the solvent, the 75 
tide compoimd was obtained as a fumarate 
(3.0 g.), m.p. 180— 182°C. (Found: C, 66.0; 
H, 8.3; N, 3.8. C,cH*,Na. QHiO, requires 
C, 66.1; H, 8.0; N, 3.85). 

Example 33 80 
J - Butyl - J - (m - hydroxy phenyl)hcxa' 
hydro^lH^caepine 

The azepine of Example 17(c) (1.61 g.) 
was heated under reflux with 50% aqueous 
hydrobromic add (5 ml.) for 1.5 hours. The 85 
solvent was evaporated to an oU under reduced 
^essure and die produa dried by repeatedly 
evaporating witii portions of propan-2-ol. Tiw 
hydrobromide of the tide compound was 
obtained as off-white hygroscopic needles, 90 
(1.64 g.), m.p. 88— 94°C. (Found: 58.35; H, 
8.2; N, 4.0. CuH^sNOJIBr requires Q 
58.7; H, 8.0; N, 4.3%), 

Example 34 

/ - Allyl - i - ethyl - J - (m - hydroxy- 95 
phenyT)hexahydrO'lH-azepine 

A mixture of 3 - ethyl - 3 - (m - hydroxy- 
phenyl)hexahydro-lH-azepine hydrobromide 
(3.0 g.), aUvl bromide (1.2 g.) and potassium 
carbonate (3.0 g.) in acetone (40 ml.) was 100 
heated under reflux for 16 hours. The excess 
of acetone was removed under reduced pres- 
sure acetic anhydride (1 ml.) added, warmed 
for 1 hour at 100°C and then basified with 
sodium carbonate solution. The predpitatcd 105 
oil was extracted into ether which in turn was 
extracted with dilute hydrochloric acid. The 
acid extract was then basified and again 
exitractcd with ether. The organic extract was 
dried (MgSOj) and evaporated in vacuo to 110 
give 2.6 g. of the crude allyl derivative. 

The residue was dissolved in the minimimi 
amount of iro-propanol and then 50% hydio- 
bromic add added until the solution vras 
slightiy add. The prcdpitated brown oil was 115 
crystallised from a mixture of acetone and 
ether, and then rectystallised from a mixture 
of etfianol and ether to give 1.55 g. of idie 
tide compound as its hydrobromide, m.p. 
141— 142''C. (Found: C, 60.1; H, 7.7; N, 120 
3.9. CirH«NO.HBr requires Q 60.15; H, 
7.7; N, 4.1%). 

Example 35 
3 - Ethyl - 1 - formyl - J - (m - hydroxy- 
phenyMexahydrO'lH-ajsepine 125 

A mixture of 3 - «hyl - 3 - (m - hydroxy- 
phenylJhexahydro-lH-azepine (IJ gO and 
95% famic add (10 ml.) was heated at 160^C 
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for 16 hours. Evaporation of the excess of 
formic add in vacuo gave an oily residue 
which was dissolved in benzene, wtashed 
with water, dilute sodium carbonate solution 

5 and water, dried (MgSOJ and evaporated 
to ^ve 1.2 g. of the crude product Fractional 
distillation tiien gave 0.5 g. of the product^ 
b.p. 240— 250«>C/0.001 mm- (Found: C, 
72.4; H, 8.65; N, 5.6. CxbH„NOj requires 

10 Q 72.8; H, 8.5; N, 57%). 

BzAMPUB 36 
2 - Cofifetkoxy - i - ethyl - J - (m - hydroxy^ 
phenyT)hexahydro-lH'<asepmB 

To a stirred and ic&-cooIed solution of 3- 

15 ethyl - 3 - (m - hydioxyphenyl)hexahydro-lH- 
azepine hydrobrnmide (4.0 g.) in chlorofonn 
^20 mL) was added a solution of triethylamine 
(2.66 g.) in chloroform (10 ml.) followed by 
dropwise addition of a solution of ethyl chloro- 

20 forma-te (L44 g.) m chlorofonn (10 ml.). The 
resulting mixture after stiiring for 2 hours 
at ice-(temperature was allowed to stand a 
furdier 16 hours at room ten4>erature. Ether 
was added to precipitate the mixture of tri- 

25 ethylamine hydrochloride and tricsdiylamine 
hydrobromide which was then filtered off. The 
filtrate was washed with water, dried 
(MgSOa). evaporated under reduced pressure 
and the residual red oil fractionally distilled 

30 to give 2.1 g, of die ititle compound, b.p. 
172— 1800C/0.001 mm. (Found: Q 70.3; 
H, 8.8; N, 4.9. CuHz^NQj requires C, 70.35; 
H, 8.3; N, 4.8%). 

Example 37 

35 5 - Ethyl - J - (m - methoxypItenyl)Jtexa - 
hydro^lH-azepine 

A solution of 6 - ethyl - 6 - (m - methoxy- 
phenyl)hexahydro - 2H - azepin - 2 - one 
(12.3 g.) in sodium dried benzene (30 ml.) 

40 was added dropwise to a benzene solution 
(56 ml.) of sodium dihydro-bis(2-methoxy- 
ethoxy) aluminate (40.34 g.). The mixture 
was then heated under reflux for 5 horns and 
the complex then decomposed by addidon of 

45 2N sodium hydroxide solution. The organic 
layer was separated and then extracted with 
dilute hydrochloric add. The acidic extract 
was basified by addition of 0.880 ammonia 
solituion and extraoted with ether, which after 

50 dzying (MgS04) was evaporated under re- 
duced ptessuxe to give 7.0 g. of the title com- 
pound. This compound was also prepared by 
Hdiium aluminium hydride reduction of the 
same 2H - azepin - 2 - on^ details of which 

55 are given in Example 19. 

Example 38 
^ - (m - HydroxyphenyT) - ^ - propylhexa- 
hydro'-lH-wsepine 

(a) 1 - Mediyl - 4 - (m - methoxyphenyl)- 
60 4 - propylhexahydro - IH - azepine f2.82 g.) 
in dry methylene chloride (15 ml.) was created 
dropwise ait 5^C with phenylchloroformate 
(1.63 g.). The reaction mixture was left at 
room temperature for 4 hours then washed 
65 with 2^ sodium hydroxide solution and IN 



sulphuric add. After drying over magnesium 
sulphffle the solvent was removed leaving 3.8 
g. of a colourless oil. 

(b) The crude oil obtained above (1.3 g.) 
was heated under reflux with 50% aqueous 70 
hydrogen bromide (10 ml.) for 1.5 hours. 
The solvent was removed under reduced pres- 
sure, the residual oil was dissolved in water, 
made alkaUne and extracted with ether. The 
product was distilled in a bulb-tube affording 75 
304 mg. of a colourless glass, b.p. 180— 200** 
at 0.003 mm. (Found: C, 76.9; H, 9.8, N, 5.8. 
Cx^^aNO requires C, 77^2; H, 9.9; N, 

Example 39 go 
6 - EtJryl - ^ - (m - methaxyphenyT)hexa* 
hydro - 2H - asepm - 2 - one 

(a) A mixiture of etfayl 5 - cyano - 5 - (m- 
methoxyphenyl)heptanoate (16.0 g.), concen- 
trated sulphuric add (11.9 mL) and palladium 85 
on charcoal catalyst (2.0 g.) in methanol (125 
ml^ was hydrogenated ar room temperature 

and 50 Ibs./sq. inch pressure in a Parr hydro- 
genator. The catalyse was filtered off, washed 
with methanol, and the filtrate and washings 90 
combined and evaporatoi in vacuo. The residue 
was basified with 0.880 ammonia solution, 
extracted with ether, dried (MgSO^) and 
evaporated to give 15.2 g. of ethyl 5-amino- 
methyl - 5 - (»i - mcthoxyphenyl)heptanoate. 95 

(b) The above amino-estter was heated under 
reflux in toluene (200 mL) for 24 hours, the 
liberated edianol-toluene azeotrope removed 
by distillation up a suitable column. The 
excess of toluene was evaporated in vacuo 100 
and the residue crystallised from a mixture of 

ethyl acetate and petroleum ether (b.p. 60 

80°C) to give 8.05 g. of the title compound, 
m.p. 87— 890C. 

This compound has also been prepared by 105 
a one step reduction and cycKsation at high 
temperature, without isolating the inter- 
mediate aminomethyl ester of part (a) of this 
Example. Details for the one step process 
are given in Example 19(b). 110 

Example 40 
3 - (m - Methoxyphenyl) - J - ethyl - hexa - 
hydroazepine {by catdytic reduction) 
(tt) 2-(OT-Methoxyphenyl)butyronitrile (70 g.) 
was added dropwise to a stirred susf^sion 115 
of sodium amide (18 g.) in dry toluene (160 
mL) at 70°C. On completion of the addition 
the mixiture was stined at 80^C for 1 hour. 
Anhydrous tetrahydrofuran (20 ml.) was 
added to make die solution homogeneous, 120 
cooled and added slowly over a period of 2 
hours to a stirred solution of l-bremo-4- 
chlorobutane (72 g.) in toluene (200 ml.) at 
10 — 15*'C. The reaction mixture was allowed 
Ito warm up to room temperature then Irft 125 
overnight Water (100 ml.) was added, the 
organic layer separated and washed with 
dilute add, dried over magnesium sulphate 
and distilled aifording 69.5 g. of 1 - cblorv) - 5- 
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cyano - 5 - (m - niethoxyphenyl)heptane as 
a colourless oil b.p. (0.005 mm.) 150— 151°C. 
(b) The chloronitrile of part (a) above (13.2 
g.) was hydrogenated at an initial pressure of 
5 50 p.s,i. in the presence of methanol (100ml.) 
containing concentrated sulphuric acid (75 
ml.) and palladium-on-diarcoal (10%, 3 g.) 
Uptake of hydrog^ ceased when 1 mole of 
hydrogen had been absoibed. The catalyst 

10 was filtered off and replaced with a fiesh 
pordon (3 g.) and more concentrated 
sulphuric add (5 ml.). A further mole of 
hydrogen was absorbed. After the catalyst 
had been removed and the methanol 

15 evaporated under reduced pressure the pro- 
duct was dissolved in water, made basic wiKh 
concentrated ammonia solution and extracted 
with ether and dried. Evaporation yielded 14 
g. of 5 - aminomediyl - 1 - chloio - 5 - (m- 

20 mcthoxyphenyl)heptane as an oil. The pro- 
duot was disolved in 2N hydrochloric add 
and added dropwise to IN sodium hydroxide 
solution (4 L.) at 50°C. The temperature 
was raised over 2 hours to 100°C and idbe 

25 mixture heated at 100«> for 3 horns. The 
reaction mixture was cooled, concentrated to 
1 L. and extracted with ether. The basic 
material was isolated by an add-base extrac- 
tion of the ether solution and distilled afford- 

30 ing 3.7 g. of colourless oil, b.p. (0.05 mm-) 
112—120^0. The hydrobromidc was obtained 
in the usual way and was identical to that of 
Example 19(c). 

Example 41 

35 5 - (m - Ben^loxyphenyl) - 5 - etkyl- h&ar 
hydro-lH-asepine , ^ ^ * -.A 

TTie phenol (1 equivalent) of Example 20 
in dry dimethyl formamide was added to a 
suspension of sodium hydride (1 equivalent 

40 of a 50% dispersion in oil) in the same sol- 
vent. When evolution of hydrogen had ceased, 
benzylchloride (1 equivalent) was added to 
the stirred solution keeping the temperature 
between 5— 10*»C by cooling. On completion 

45 of die addition the product was obtained by 
pouring into water, extracting widi benzene 



and dther distilling the product or converting 
to the required salt. 

EzAAIPLE 42 

3 - Ediyl - 3 - (m - hydrojcyphenyl)- 50 

hexahydn>-lH-azq>ine 30 mg. 

Lactose 120 mg. 

Magnesium stearate 5 mg- 

Capsules of the above were made up by 
thoroughly mixing together batches of the 55 
above ingredients and filling hard gelatine 
capsules (155 mg.) with the mixture. 

Example 43 
3 - Ethyl - 3 - (ot - hydroxyphcnyl)- 

hexahydro-lH-azepine 30 mg. 

Lactose 100 mg. 

Avicel (Registered Trade Mark 30 mg. 

Dried Maize Starch 40 mg. 

Magnesium stearate 5 mg. 

Tablets of the above composition were 65 
made by miUing the active ingredient to 40 
mesh (British Standard), dcvmg through a 
40 mesh (British Standard) sieve, mixing ©e 
milled material with the other components and 
compressing fto form tablets. ^ 

As above indicated, the new compounds 
of this invention display analgesic activity as 
shown by standard tests in laboratory animals. 
Many show analgesic activity comparable to 
that of codeine phosphate, and appear to be 75 
non-addicting and free of certain undesirable 
side-effects ftequentiy encountered in anal- 
gesics, such as tendency to cause convulsions 
and/or constipation. 

The following tables summarise some of the 80 
phanrtacological testing we have had con- 
ducted. Compounds were screened as to 
analgesic activity by a modification of die 
Rat TaU Flick of D'Amour and Smith, J. 
Pharm. 72:74, 1941. Test material was 85 
administered subcutaneously at a dosage level 
of 25 mg./kg. and analgesia in the animals 
was determined as a percentage of the total 
possible analgesia tliat could appear in the 
experimental period 50 
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Tablb 1 

Percentage of Total Possible Analgesia 



Test Material 



20—30 



30-40 



40—50 



>60 



Codeine Phosphate 

Produa of Example 1(e) 

Product of Example 2 
(HBr salt) 

Product of Example 2 
(base) 

Product of Example 5 
Product of Example 6 
Product of Example 8 
Product of Example 10 
Product of Example 11 
Product of Example 15 
Product of Example 16 
Product of Example 18 
Product of Example 20 
Product of Exa3iq}le 21(a) 
Product of Example 21(b) 
Product of Example 22 
Produa of Example 23 
Product of Example 24 
Ptodua of Example 25 
Product of Example 26 
Product of Example 27 
Product of Example 28 
Product of Example 29 
Product of Example 31 
Product of Example 33 
Product of Example 34 
Product of Example 38 



X 
X 



X 
X 



X 
X 



X 
X 
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Table It compares the median analgesic with the corresponding ^ues for codeine 

dose (ADm\ die median convulsant dose phosphate and d-propoxyphene hydrocMonde. 

(CDbo) and the median lethal dose In diese teste, the test matenals were admmis- 

(LDfio) of certain compomids of diis invention tered intraperitoneally in mice. 



10 



Tablb II 



Test Material 


ADeo 


CDso 




AD50 


AD50 


Codeine Phosphate 


25.5 


112 


127 


4.39 


4.98 


d-Fropo^mhene 


45.5 


120 


190 


2.64 


4.18 


hydro^oride 












Product of Example 2 


25.5 


28 


95 


1.10 


3.73 


Product of Example 8 


22.8 


53 


150 


2.32 


6.58 


Product of Example 10 


24.3 


100 


105 


4.12 


4.32 


. Product of Example 20 


15.92 




61.25 


* 


3.85 


Product of Example 22 


37 




140 


* 


3.78 


Produa of Example 24 


40.1 


50.4 


127.3 


1.26 


3.18 


Product of Example 29 


14.0 


* 


70 


it 


5.0 


Product of Example 34 


12.0 


70.0 


70.0 


5.8 


5.8 



* No sign of convulsant properties. 

A somewhat similar comparison of the pounds on the basis of oral administration 
analgesic and toxic propenties of these com- jo mice is shown in Table III. 

Table ni 



Test Material ADm CD50 LD(so AD50 AD^ 



Codeine Phosphate 


54 


410 


410 


7.59 


7.59 


d-Propoxyphene 
hydrochloride 




125 




285 


2.28 


2.28 


Product of Exam 


iple 2 


88 


220 


560 


2.50 


6.36 


Product of Exam 


iple 8 


65 


240 


530 


3.69 


8.15 


Product of Exam 


|)le 10 


125 


540 


540 


4.32 


4.32 


Product of Exam 


pie 20 


31.11 


* 


1^.9 


-k 


4.59 


Product of Exam 


pie 22 


68 


* 


600 




8.82 


Product of Example 24 


160.3 


254.6 


>360 


1.59 


>2.24 



* No sign of convulsant properties. 
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10 



15 



20 



25 



35 



40 



45 



It will be evident from the foregoing tables 
that compounds of this iilvention show very 
strong analgesic properties, and that in 
several, at least, the analgesic effea is attained 
at a dosage much lower than the lethal or 
convulsive doses. 

It has been found that ithe compounds of 
Examples 5, 6, 16, 26, 27, 28 and 34 also 
exhibit mot^ne antagonism activity; this 
is a strong indication that such compounds 
will prove to be non-addiating. 

It has long been known that many anal- 
gesics, e.g. codeine, have a constipating effect, 
and tiiis is ordinarily rather undesirable. We 
have conducted tests of a number of com- 
pounds of this inventian by two methods to 
appraise th^ effect Reduction in die niunber 
of faeces voided by in(fividual rats after dosing 
with the compounds of the invention was 
taken as a measure of constipadng action. An 
alternative method employed has been deter- 
mination of the rate of travel of an inert 
coloured substance (charcoal) along (the small 
intestine following dosage with test compound. 
In all such tests we have conducted, the new 
compounds of this invention appear to be 
less consti patin g than codeine. 

WHAT WE CLAIM IS:—. 

1. A compound of the general formula 



30 




and the add addition and quantemary ammo- 
nium salts thereof, in which is a hydrogen 
atom, a loyer alkyi radical, a benzyl radical 
or a lower alkanoyl radical, R« is a lower 
alkyl radical, R' is a hydrogen aitom, a lower 
alkyl, lower alkenyl, lower alkyhiyl, cyclo- 
propyhnethyl, lower alkanoyl, lower alkoxy- 
carbonyl, formyl, phenacyl or phenethyl group 
both of which may be substituted in the 
benzene ring or a i/3-ben2oylethyl radical 
which may be substituted in the benzene ring, 
n is 3 or 4, in is 0 or 1 with the proviso that 
n+m is always equal to 4, R is a hydrogen 
atom or a lower alkyl radical w(hen m is 0, or 
a hydrogen atom only when m is 1, and the 
term "lower*' means that the nadical contains 
up to 6, preferably up to 4 caibon atoms. 
2. A compound of the general formula 



50 and die add addition and quaternary ammo- 
nium salts thereof, in which R^ is a hydrogen 
atom, a lower allgd radical, a benzyl radical 
or a lower alkanoyl radical, R> is a lower alkyl 
radical, R' (is a hydrogen atom, a lower alkyl, 

55 lower alkenyl, lower alkynyl, cydopropvl- 
methyl^ lower alkanoyl, phenacyl or phenethyl 



group both of which may be substituted in the 
benzene nng or a iP-benzoylethyl radical which 
inay be substitated in die benzene ring, and 
the term "lower" means that die radical con- 60 
tarns up to 6 preferably up to 4 carbon atoms. 

3. A compound according to Claim 2, in 
winch Ri is a hydrogen atom or a lower 

1°S?\ ^^^y R» is a lower alkyl radical 
ra^<S ^ hydrogen atom or a lower alkenyl 65 

4. A compound according to Qaim 2 in 
which Ri is a methyl radical. 

5. A compound according to Claim 2 or 
Clami 3, in which R» is an acetyl radical. 70 

6. A compound according to any one of 
Claims 2, 3, 4 or 5, in which R« is an ethyl or 
n-propyl radical. 

7. A compound according to any one of 
Claims 2 to 6, in which R' is an alyi radical. 75 

8. A compound of the general formula 



and the add addition and quaternary ammo- 
mum salts tdiereof, in which R* is a hydrogen 
atom, a lower alkyl radical or a lower alkanoyl 80 
radical, R* is a lower alkyl radical and R' is 
a hydrogen atom, or a lower alkyl, lower 
alkenyl, lower alkynyl, cyclopropyhnethyl, 
lower alkanoyl or phenacyl or phenethyl group 
both of which may be substituted in the ben- 85 
zcne ring, or lai j^benzoylethyl group which 
may be substituted in !die benzene ring, and 
the term "lower" means that the radical con- 
taans up to 6, preferably up to 4 carbon atoms. 

9. A compound according to Qaim 8, in 90 
which Ri is a hydrogen atom or a lower 
alkanoyl radical, R^ is a lower alkyl radical 
and R^ is a lower alkyl radical. 

10. A compound according to Claim 8, 

m which R^ is a methyl radical 95 

11. A compound according •to Claim 8 or 
Claim 9, in which R* is an acetyl radical. 

12. A compound according to any one of 
Claims 8 to 11, in which R' is an ethyl or 
rt-propyl radical. jqq 

13. A compound according to any one of 
Claims 8 to 12 in which R* is a methyl radical. 

14. A compound of the general fdnnula 



and the add addition and quaternary ammo- 105 
nium salts ithereof, in which R is a hydrogen 
atom or a lower alkyl radical, R^ is a hydro- 
gen aoom, a lower alkyl radical, a benzyl 
radical or a lower alkanoyl radical, R' is a 
lower alkyl radical, R' is a hydrogen atom, a 110 
lower alkyl, lower alkenyl, lower alkynyl. 



20 



1^85,025 



cydopropylmethyl, lower alkanoyl, lower 
alkoxycarbonyl, phenacyl or phencthyl group 
both of which may be substituted in the ben- 
zene ring a dS-bcnzoylethyl radical which may 
5 be substJmted in the benzene rin& and tiie 
term "lower" means that the radical contams 
up CO 6, preferably up to 4 carbon atoms. 

15. A compound according to Claim 14, 
in which is a hydrogen atom, R and R= are 

10 all^l radicals and R» is a hydrogen atom. 

16. A compound according to Clami 14 
or Claim 15, in which R is a mediyl radical. 

17. A conqwund according ito Claim 14 
or Claim 16, in which R^ is methyl. 

15 18. A compound according to any one of 
Claims 14 to 17, in which R« is a metfiyl 
radical. 

19. A compound according to any one 
of daims 14, 16, 17 or 18, in which R* is a 

20 methyl or allyl radical, ^ ^ , ^ , 

20. 1 - AUyl - 3 - ethyl - 3 - (m - hydr- 
oxyphenyl)hexaaiydro-lH-azepine. 

21. 3 - (wi - Acetoxyphenyl) - 3 - ethyl- 
hexahydro-lH-azepine. 

25 22. 3 - Ediyl - 3 - (m - hydroxyphenyl)- 
hexahydro-lH-azepine. ,v 

23. 1 - Allyl - 3 - (ot - hydroxyphenyI> 
3 . prop^esahydro • IH - azepine. 

24. 3 - (j» - Hydroxyphenyl) - 3 - pro- 
30 pylhcxahydro-lH-azepinc. 

25. 3 - (w - Acetoxyphenyl) - 1 - methyl- 
3 - propylhexahydro - IH - azepine. 

26; 3 - (m - Hydroxyphenyl) - 1 - mediyl- 

3 - propylhexahydro - IH - azepme. 

35 27. 4 - (m - Acetoxyphenyl) - 1 - mestfayl- 

4 - propylhexahydro - IH - azepine. 

28. 3 - (m - Me±oxyphenyl) - 1 - methyl- 
3 - propylhexahydro - IH - azepine. 

29. 3 - (?« - Methoxyphenyl) - 3 - propyl- 
40 hexahydro-lH-azepinc. , u iv 

30. 1 - AUyl - 3 - (m - methoxyphcnyl)- 
3 - propylhexahydro - IH - azepine. 

31. 3 - (m - Mediox3jphenyl) - 1,3 - di- 
methylhexahydro-lH-azepine. 

45 32. 3 - (m - Hydroxyphenyl) - 1,3 - di- 
methylhexahydro-lH-azepinc, 

33. 3 - (m - Acetoxyphenyl) - 1,3 - di- 
mediylhexahydro-lH-azcpine. ^ . |v 
34 3 - Butyl - 3 - (w - methoxyphenyl)- 
50 1-mediylheMhydro-lH-azepine. 

35. 3 - Butyl - 3 - (m - hydroxyphenyl> 
1 - mcthylhexahydro - IH - azepine. 

36. 3 - (m - Hydroxyphenyl) - 3 - methyl- 
hexahydro-lH-azepine. ^u^„n 

ctf 37 3 - Ethyl - 3 - (m - methoxyphenyl)- 
1 - mcthylhexahydro - IH - azepine. 

38 3 - Ediyl - 3 . (w - hydroxyphenyl)- 
1 - mediylhexahydro - IH - azepine. 

39 1 . Allyl - 3 - (m - hydroxyphenyl)- 
150 3 - iiethyihexahydro - IH - azepine. 

40 3-'Butyl-3.(m-hydioxyphcnyl> 

hexahydro-lH-azepine. u««i\_ 
41. 3 - Ediyl . 3 - («t - medioxyph«iyl)- 
hex^bydxo-lH-azepine. 
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42. 3 - (m - Acetoxyphenyl) - 1 - acetyl- 
3 - ethylhexahydrtf - IH - azepine. 

43. 3 - (m - Hydro^henyl) - 3 - w- 
propylhexahydro-lH-azepine. 

44. 3 - (m - Hydroxyphenyl) - 1 - methyl- 

3 - w - propylhexahydro - IH - azepine. 

45. 4 - (m - Medioxyphenyl) - 1 - mcdiyl- 

4 - propylhexahydro - IH - azepine. 

46. 4 - (m - Hydroxyphenyl) - 1 - methyl- 
4 - propylhexahydro - IH - azepine. 

47. 4 - (m - Hydroxyphenyl) - 4 - propyl- 
hcxahydro-lH-azepine. 

48. 3 - - Hydroxyphenyl) - 1A3- 
trimethylhexahydro-lH-azepine. 

49. 1 A3 - Trimediyl - 3 - (w - methoxy- 
phenyl) - hexahydro - IH - azepine, 

50. 3 - (m - Methoxyphenyl - 2,3 - di- 
mcthylhexahydro-lH-azepine. 

51. 3 - (m - Hydroxyphenyl) - 2^ - di- 
methylhexahydro-lH-azepine. 

52. 1 - AUyl - 2,3 - dimediyl - 3 - (iw- 85 
hydroxyphenyl^exahydro-lH-azepine. 

53. 1 - Carbethoxy - 3 - (m - hydroxy- 
phenyl) - 3 - propylhexahydro - IH - azepine. 

54. 1 - Carbethoxy - 3 - ethyl - 3 - (m- 
hydroxyphenyl)hexahydTO-lH-azepine. 

55. A compound according to any one of 
Claims 20 to 26, 28 to 41, 43 and 44 when 
in the form of its phannaceutically acceptable 
add addition or quaternary anunonium salt, 

56. A compound according ito any one of 
Claims 27 and 45 to 47 when in the form of 
its phannaceutically acceptable acid addmon 
or quaternary ammonium salt. 

57. A compound according to any one of 
Claims 48 to 52 when in the form of its 
pharmaceutically acceptable add addition or 
quaternary ammonium salt, 

58. A compound according to Claim 14 
substantially as described herein and shown 
with reference to any one of examples 14 to 
26. 

59. A compound according to Clami 8 
substantially as described herein and shown 
with reference to any one of examples 9 to 13. 

60. A compound according to Claim 2 
substantially as described herein and shown 
with reference to any one of examples 1 to 8. 

61. A compound according to Claim 1 
substantially as described herein and shown 
with reference to any one of examples 27 to 
41. 

62. A process for the preparation of a 
compound as daimcd in any one of Qamis 
1 to 14, 20 to 47 and 53 to 55 in which a pre- 
cursor of the general formula 



90 



95 



100 



105 



110 



115 



120 



wherem R* and R» have the meanings defined 
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10 



15 



20 



25 



30 



35 



40 



45 



in Claim 1, X is -CH8.NH, when Y is 
— (CH.)*.Hal, — (CH,),.OH or — (CHA. 
COOAlk» or X fis — CN when Y is 
— (:CH«)s.COOAlfc, or X is — COOAlk when 
Y IS -<aia)^2ra, or — (CH,),.CN; Hal is 
a halogen osom end Alk is lower alkyl radical) 
is qrdised by a mediod of the kind in actual 
use or described in the literature on the sub- 
ject, followed if necessary by reduction. 

63. A process accorduig to Claim 62 for 
the preparation of a compound according to 
any one of Claims 2, 4 or 6 wherein R* is a 
lower alkyl or bensyl radical, is a lower 
alkyl radical and R' is a hydrogen atom, in 
which the precursor is a compound having 
(the general formula 




in which is a lower all^l or benzyl radical, 
R* is a lower alkyl radical and Hal is a halo- 
gen atom. 

64. A process according to Claim 63 in 
whidi the precursor is cycHsed by heatmg in 
a solvent with or without the presence of a 

base. 

65. A process according to Claim 63 or 
64 in which the precursor is prepared by 
reducing the corresponding halo-nitrile of 
formula 



in which R\ and R» are lower alkyl radicals 
and Hal is a halogen atom. 

66. A process according (to Claim 63 or 
64 in which the iwcecuisor is prepared by 
halogenating an aminohydroicy compound of 
formula 

67. A process accorcKng to Qaim 62 for 
the preparation of a compo\ind according to 
any one of Claims 2, 4, 6 and 7 wtoein R^ 
is a lower alkyl radical, R* is a lower alkyl 
radical and R* is a hydrogen atom, lower 
akyl, lower alkenyl, lower alkynyl, cydo- 
propymethyl or phenethyl group whidi may be 
sub^tuted in the benzene ring, dn whidi die 
precursor has the formula 



cr"' 



■82 

wherein R^ and R* are as defined above and 
Alk is a lower alkyl radical, and is cydiscd 
CO a 6,6 - disubstituted hezahydro - 2H - aze- 
pin-2-one which is reduced with a hydride 
transfer agents if desired with preliminaxy 
''alkylaaion" (as hereinbefbic defined with die 
proviso that the group R' mtroduced ds other 
than phenacyl or 13-benzoylethyl both of 
which may be substituted in the benzene ring)> 
of the cydised product 

68. A process according to Claim 67 in 
which the precursor is prepared by catalytic 
reduction at a temperature up to 80°C. of «he 
corresponding nitrUe of formula 



COOAlk 



wherein R* is a lower alkyl radical, R^ is a 
lower alkyl radical and Alk is a lower alkyl 
radical. 

69. A process according to Claim 62 for 
the preparation of a compound according to 
Qaims 2, 4, 6 and 7 wherein R* is a lower 
alkyl radical, R* is a lower alkyl radical and 
R* is a hydrogen atom, lower aJkyl, lower 
alkenyl, lower alkynyl, cycloproi^hnethyl x>r 
phenethyl group which may be substituted in 
benzene ring, in which die precursor ds a com- 
poimd of formula 




(wherein R* and R« have the meanings 
defined above and Alk is a lower alkyl radical), 
which precursor is cydised by catalytic hydro- 
genation at a temperature above 100°C to 
form a 6,6-disui)stitutEd hexahydro-2H- 
a2epin-2-onQ which is subsequentiy reduced 
with a hydride transfer reagent, if desired 
with preliminary "alkylation" (as herein before 
defined with the proviso that the group R' 
introduced is odier than phenaq^l or fi- 
benzoylethyl both of wbidi may be substituted 
in the benzene zing), of the cydised product. 

70. A process according to Claim 62, for 
die preparation of a compound according to 
any one of Claims 2, 4, 6 and 7 wherein R* 
is a lower alkyl radical, R* is a lower alkyl 
radical and R' is a hydrogen atom, lower 
alkyl, lower alk^yl, lower alkynyl, cydo- 
propylmediyl or phenethyl group which may 



50 



55 



60 



65 



70 



75 



80 



90 



22 



1,285,025 



22 



be sub^tuted in the benzene ring, in whidi 
die precursor is a compound of formula 

.oil 



10 



15 



20 



35 



(wherein and have the meanings defined 
above and Alk is a lower alkyl radical), whic^ 
precursor is cyclised to a 3,3-disubstituted 
hexahydro - 2H - azepin - 2 - one and sub- 
sequendy reduced with a hydride transfer 
reagent, if desired with preliminary "alkyla- 
tion" (as hereinbefore dd^ed with l3ie pro- 
viso (diat the group R^ introduced is other 
than phenacyl or ifi-bcnzoylediyl both of 
which may be substituted in the benzene 
ring), of die cydised product. 

71. A proces according to Claim 70 m 
which R» in the compound produced by the 
reduction reaction is a lower alkyl radical 
and that the lower alkyl radical is removed 
by standard methods to give the compound 
wherein R' is a hydrogen atom- ^ 

72. A process according to CJami 70 m 
which the precursor is prepared by cataljmc 
hydrogenation at a temperature of up to 80 C 
of a compound of fonnula 

25 S^- C -CQOAU 

ICB2I3M 

73. A process according to Claim 70 in 
which the precursor is prepared by removmg 
the phihaloyl protecting group of a compound 
of fbnDula 



30 



precursor is cyclised by catalytic hydrogena- 
tion at a ten^)erature of about 100**C to 
form a 3,3-disubstiaiced hexahydio-2H- 
azepin-2-one which is then reduced with a 
hydride transfer reagent, if desired with pre- 
liminary "alkylation" (as hereinbefore defined 
with die proviso that tthc group R' introduced 
is odicr than phenacyl or J?-bcnzoylethyl bodi 
of which may be substitufied in the benzene 
rin^ of the cydised product 

75. A process according to any one of 
Claims 67, 68, 69, 70 or 74 m which R' in 
the compound produced by the reduction with 
the hydride transfer agent is a hydrogen atom, 
and that diis compound is "alkylated" (as 
hereinbefore defined) or acylated at the mtro- 
gen atom. . 

76. A process according to any one ot 
Claims 67, 68, 69 or 74 in which R^ in the 
compound produced is a lower alkyl raditml, 
and this compound is hydrolyscd to give the 
compound wheran R* is a hydrogpn atom. 

77. A process according m Claim 76 m 
which a compound wherein R^ is a hydrog^ 
atom is acylated to give a compound m which 
R^ is a lower alkanoyl radical. 

78. A process according to Claun 62, tor 
the preparation of a compound according to 
any one of Claims 2, 4, 6 and 7 wherem R* 
is a lower allgd or benzyl radical, R* is a lower 
alkyl radical and R* is a hydrogen atom, m 
whidi the precursor is a compound of formula 



74. A process according to Claim 62 for 
d» preparation of a compound according to 
any one of Claims 2, 4, 6 and 7 wherem R^ 
is a lower alkyl radical, R« is a lower alkyl 
radical and R' is a hydrogen atom, lower 
alkyl, lower alkenyl, tower alkynyl, cydo- 
propyhnediyl or phenediyl group which may 
be substituted in die benzene rmg, m which 
the precursor has the formula 



40 




(wherein B} and R= have the meanings defined 
above and Alk is a lower allq^l radical), which 




45 



50 



55 



60 



65 



70 



wherein R* and have die meamngs defined 
above. 

79. A process according to Claim 78 in 
wMch the precursor is halogenated by hearing 
widi an halogenating agent and dien cydised 
in the presence of a base. ^ 

80. A process according to Claim 7b or 

79 in which R' in the compound produced by 
the cydisation reaction is a hydrogen aitom, 
and this compound is "alkylated" (as heiem- 
before defined) or acylated at die nitrogen 

atom. ^1 . 0rn 

81. A process according to Claun 79 or 

80 m wdiich R* m the compound produced 
is a lower alkyl or benzyl radical, and ithe 
lower alkyl or benzyl radical is reinoved to 
give die compound wherein R^ is a hydrogen 

atom. • 

82. A process accorcHng to aaim 81 m 
which a compound wherfn B} is a hydrogra 
atom, is acylated to mtroduce a group R 
whidi is a lower alkanoyl radical. ^ 

83. A process according to Oaim 78 m 
which die precursor is prepared by reducmg 
a compound of formula 



75 



85 



90 



95 



100 



23 



1,285,025 



23 



10 



15 



20 



25 



30 



35 



40 




(wherein and R^ have the meanings de- 
fined in Claim 78 and Alk is a lower alkyl 
radical), wkh a hydride Itransfer reagent. 

84. A process according to Claim 78 in 
which the precursor is prepared by reducing 
a compound of formula 

^wherein R^ and R» have the meanings defined 
in Claim 78), with a hydride transfer reagent. 

85. A process for preparing a compound 
as daimed in Qaims 14 and 16 to 18 wherein 
R is a lower alkyl radical, R^ ns a lower alkyl 
or benzyl radic^ R* is a lower aU^l radical 
and R' is a hydrogen atom, in which a com- 
pound of formula 




wherein and R^ have the meanings defined 
above and Hal is a halogen atom, is cycHsed 
with a Grignard leagenic of formula RMgl 
(vrfierein R is a lower alkyl radical) to form 
a tetrahydroazepine of formula 



which is subsequently reduced. 

86. A process according to Claim 85 in 
which the product of the Grignard reaction 
is "alkylated*' (as hereanbefore defined) or 
acylated ait the nitrogen atom. 

87. A process according to Claim 85 in 
which R^ in the compound produced is a 
lower alkyl or benzyl radical, and that the 
lower alkyl or benzyl radical is removed to 
give the compound wherein R^ is a hydrogen 
atom. 

88. A process according to Claim 87 in 
which the product^ wfaerdn R^ ds a hydrogen 
aitom, is aqrlated to introduce a group R^ which 
is a lower alkanoyi radical. 

89. A process for the preparation of a 
compound as daimed in any of Claims 8, 10, 
12 and 13 wherein R* and R« are lower all^l 
radicals and R* is as defined in Qaim 8 except 



for hydrogen, in which a compound of formula 
(XX) 



(XXI 



(wherein R^ and R' have the meanings defined 
defined above). 

91. A process according to Qaim 89 in 
which a compound produced by the reaction, 
in which R^ is a lower alkyl radical, is hydro- 
lysed to give a compound in which R^ is a 
hydrogen atouL 

92. A process according to Claim 91 in 
which a compound, wherein R^ is a hydrogen 
atom, is acylated tto introduce a group R^ 
which is a lower alkanc^l radical. 

93. A process according to Claim 89 in 
which a starting material is used wherein R' 
is methyl and tibe product is demetfaylated at 
ithe nitrogen atom by methods known per se, 
to give the corresponding compound in which 
R' is hydrogen. 

94. A process according to Claim 93 in 
which the product is "alkylated** (as herein- 
before defined) or acylated at die nitrogen 
atom. 

95. A process for preparing a compound 
of formula 



(XKI 



(wherein R is a lower alkyl radical, R^ is a 
lower al^l or bensyl radical and R* is a lower 
alkyl radical) in which a compound of formula 



45 



(wherein R^ is a lower alkyl radical, R' is as 
defined in Claim 8 except for hydrogen and 
R* is a hydrogen atom or an alkyl radical 
containing up to 5 carbon atoms is reduced 
by methods known per se, 

90. A process according to Claim 89 in 
which {the compound of formula (XX) 
(wherein R^ is a lower alkyl radical, R^ is a 
hydrogen atom and R^ is a mtdiyl radical), is 
prepared by reduction of a compound of 
formula 



50 



55 



60 



65 



70 



75 



80 



85 



is reduced. 



24 



1,285.025 



24 



96. A process according to Qaim 95, ia 
which the reducdon is effected by a hydride 
transfer agent. . 

97. A process according to Claims 95 or 
5 96 in which the reduction product (wherein 

R» is a lower alkyl radical), is hydrolysed to 
give a compound in which R* is a hydrogen 
atom* 

98. A process according to Claim 97 m 
10 which a compound wherein is a hydrogen 

atom is acylated to introduce a group R* 
which is a lower alkanoyi group. 

99. A process according to Qaims 95 or 
96 in wMch the reducdon product is 

15 "alkylated" (as hereinbefore defined) or 
acylated at tiie nitrogen asnm. 

100. A process for preparing a compound 
of f ormiila 



25 



OA (wherein R^ is a lower alkyl or benzyl radical 
and R* is a lower alkyl radical) in which a 
compound of die formula 



I (V) N 



is reduced. 

101. A process according to Claim 100, in 
which die reducing agent is a metal hydride 
transfer agent. . 

102. A process according m Qaim 100 or 
101 in which the reduction produa is 

30 "alkylated" (as hereinbefore defined) or 
acylated at the nitrogen atom. 

103. A process according to Claims 100 
or 101 in \^ch the reducdon product 
(wherein R^ is a lower alkyl radical), is hydro- 

35 ly^ to give a compound in which R^ is a 
hydrogen atom. 

104. A process according to Claim 103 
in which a compound wherein R* is a hydro- 
gen atom is acylated to introduce a group »} 

40 which is a lower alkanoyi radical. 

105. A process for preparing a compound 
according to Claim 1 substantially as described 
herein and shown wiidi reference to any one 
of Examples 27 to 29, 31 to 36 and 38 to 41. 

45 106. A process for preparing a compound 
accordmg 130 Claim 2 substantially as 
described heiein and shown with reference 
to any one of Exajnples 1 to 8. 
107. A process for preparing a compound 

50 acfnH in g to Claim 8 substantially as described 



herein and shown 'with reference to any one 
of Examples 9 co 13. 

108. A process for preparing a compound 
according to Claim 14 substandaliy as 
described herein and shown with reference to 55 
any one of Examples 14 to 26. 

109. A compound prepared by a process 
according to any one of Claims 62 to 66 and 

110. A compound prepared by a process oo 
according to any one or Claims 67 to 84 and 
100 to 104. 

111. A compound prepared by a prwress 
according to any one of Claims 89 to 94 and 
107. ^5 

112. A compound prepared by a process 
accoiding to any one of Claims 85 lo 88, 95 
to 99 and 108. 

113. A pharmaceutical compoaton com- 
prising a compound according to any one of 70 
Claims 1, 61 and 109, in association with a 
pharmaceutically acceptable carrier. 

114. A pharmaceutical composition com- 
prising a compoimd according to any one of 
Claims 2-.7, 20—26, 28—30, 31—33, 75 
35—40, 43, 44, 60 and 110 in assodadon with 

a pharmaceutically acceptable carrier. 

115. A phaimaceudcal composition com- 
prising a compound according to any one of 
Claims 8—13, 27, 46, 47, 59 and 111 in 80 
assodadon with a pharmaceutically acceptable 
carrier. 

116. A pharmaceutical composition com- 
prising a compound according to any one of 
Claims 14—19, 48, 49, 51— 54, 58 and 112, 85. 
in assodadon with a phannaceutically aco^t- 
able carrier, 

117. A process for preparing a phann- 
aceiitical composition in which a compound 
according to Claim 1 is brought into a form 90 
suitable for medical administration. 

118. A process for preparing a phaim- 
aceudcal composition in which a compound 
accorcMng to Claim 2 is hrou^t into a form 
suitable for medical administration. 95 

119. A process for piieparing a pharm- 
amtficftl composition in which a compound 
according to Claim 8 is brought into a form 
suitable for medical administration. 

120. A process for preparing a pharm- 100 
aceudcal composition in which a compound 
according to Claim 14 is brought into a form 
suitable for medical admimstradon* 
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